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VERTICAL Bore-Matics "Sareea 


LESS 
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Here’s how Ten Model 352 


can save time and money 
on many precision-finishing jobs 
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PRODUCTION Independent operation at } 1 


imum opportunity to keep stations cycling continuously except for loading 


nd unto 


tire 























VERTICAL 
BORE-MATICS 


automatic 
transmission parts 


Shown above is an installation 
of Heald Vertical Bore-Matics 
in a large automotive manu- 
facturing plant. These space- 
saving machines are used for 
more available up and down area permit operator to high-production Borizing of the 
ne machine following automatic transmis- 
sion parts 


hese compact Vertical Bore-Matics save precious floor 


‘arts locates ov nd onto the fixture tup an nto the 
" ited down and or & = * Disc and Hub Assemblies 


* First Turbine Convertors 
emselves na * Convertor Pump Housings 


All stations are front station le reach and stretch 





ravity control of chip and coolant by meat ot imple effective * Turbine and Shaft 


Assemblies 


* Second Turbine Convertors 
eact tation rrovides 

: _ | Versatility of cycling and ease 
of tool changing makes these 
units readily adaptable to fu- 
4 laps BE are just a few of the reasons why many types of wre OS Ghengeavers. 


(7 PAVS 70 
COME 70 HEALO 


work can be handled more ethciently and economically 
on a Heald Vertical Bore-Matic than on any other type of 
precision-finishing machine For further detail end for 


Bulletin 2-352-1, Issue 1 





roe HEALD macuine company wo2%.,, 


Subsidiary of The Cincinnati Milling Machine Co. 
Chicago Cleveland . Dayton . Detroit . Indianapolis New York 
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ONE OIL, MANY METALS. Moderately 


nt results in the machining of thi 


priced Sunicut 5534 gave uniformly ex 


variety of top-quality steel parts 


Designed especially for job shops... 


NEW SUNICUT 5534 CAN BE USED 
ON A WIDE VARIETY OF STEELS 


ting oil inventories and oil change time 


UNICUT 534 ends your search for a 
ingle cutting oil that can assure qualit: 
variety of ferrous 


B1112 to 4130 and 


machining of a wide 
metal ranging trom 
including free-machining stainless steels 

\ non-emulsifying, transparent cutting 
oll unicut 5534 can speed production of 
eneral screw machine and turret lathe 
vork. It gives excellent finish in tapping 
drilling, threading, and light stamping op 


erations and can be used on many special 


obs run at both high and low speeds 
ry moderately-priced Sunicut 5534, It 


ave you money by reducing your cut 


It 


can boost your production and profits. 
For detailed information, prices and « 


livery data about this new, versatile cutting 
Or 


le 


oil, call your Sun representative toda 
write directly to SUN OIL COMPANY, Phila 
delphia 3, Pa., Dept. TE-4. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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A Time For Growing 


Most people follow the changing seasons with more than casual 
interest as they grow older. No longer does ear h new season offer a 
whole new panorama of interesting activities. Instead, weather be 
comes more of a nuisance with its deep snows, sticky mud, heat 
waves and high winds. They may not realize it, but many people 


follow cycles that are closely tied to the weather. 


Winter is a time for existing, for making do with conditions as 
they are. Summer is a time for loafing, for looking to vacation and 
no professional problems. Fall is a time for making plans, mainly 
to get through the winter. But spring, spring is a time for growing 
Nature is casting off a somber winter mantel and is making a new 
start People in general and tool engineers in parti¢ ular can also 


make a new start in the spring 


New ideas are traded at many technical society meetings and ex 
positions. Manufacturers of tools and components usually introduce 
new lines and new products in the spring. Opportunities are all 
around for personal growth in the spring, and a new crop of prob 


lems is crying for solution 


This issue of THe Toot ENGINEER has been designed to forestall 
spring fever. It is pac ked with new ideas that will help in solving the 
new problems; especially since most of these problems concern com 
pressing time, reducing costs and increasing quality There is an 
article that helps to point the way when faced with a decision to 
select a standard machine or ask for a sper ial. Other articles sum 
marize some of the rapid progress being made in the fields of 


ceramic and plastic tooling 


A staff report is included that shows how to apply barrel finishing 
methods where the process is unfamiliar. Still another article de 
scribes a specific approach to automatic assembly, the site of future 
automation “miracles”. These are in addition to outstanding articles 


on more standard sub yjects and the regular monthly features 


If these ideas can but fall on fertile minds, it will indeed be a 


time for growing 


Oobat-2. Water 


ASSOCIATE EDITOR 





NOW! Use ONLY ONE Setting Master 
to set Dial Bore Gages .. . 


oo 





P v ~ oO utmodes necessi of stock- 
\Teewersxa ELIMINATES Oumate nce fc 


ing a master ring gage for 


COSTLY RING MASTERS every sized hole. 
AND PLA TE SET-UPS. - 2) Only one Setting Master 


needed. Two models ranging 











from O to 7” and from O 


to 14”. 


Can be set to XX accuracy 


in less than 5 minutes. 


Can be used vertically or 


horizontally 





Portable and light in weight. 


Provides an ideal partner for 
Standard Dial Bore Gages - 
but can be used to set any 


+ lll Ae, Capa ns wm tin 6 + 


other make. 


ene 


Costs no more than 2 ring 


masters 


Write for catalog — or, better still, 
talk to your Man-from-Standard. 


. —— —. ~ 
ue PN ENS) Gage Company, Inc. 


ni@®Sineoe1925 


S 61 Parker Avenue * Poughkeepsie, New York 
A COMPLETE LINE OF GAGES .. . INDICATING, FIXED AND ADJUSTABLE LIMIT TYPES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-4 The Tool Engineer 











Designed and built for men 


who know tapping costs: 
BALANCED ACTION 
TAPS BY WINTER 


The Winter Tap user has learned to consider only one cost: the cost-per-hole, 


shown by his records of accurate holes and long life. 
<> 
vty 
ef 


CALL YOUR WINTER DISTRIBUTOR ¥ 
VY 






UNIFORMITY OF FLUTE CONTOURS 

is one of the four essentials in Balanced 

Action performance —exclusive with 
Winter Taps 





A 
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EXACT FLUTE SPACING a 
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PRECISION CHIP 
DRIVE CONTOURS 
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ACCURATE AND 
CONCENTRIC CHAMFERS 




















Lowering the cost 
of metal cutting 
through laboratory 
research... 


is a continuing process at National's Rochester 
plant. Many of the findings are already evi- 
dent in the improved National tools of today; 
more can be expected in National's tools of 


tomorrow. 


., CALL YOUR 
7 NATIONAL DISTRIBUTOR 


7 


The search that never ends for better 
cutting methods ... test milling of high tensile 


strength steel. 
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Threads 714" per Minute by 
CONTINUOUS GRINDING 


LANDIS Centerless Thread Grinders are being used quality and smooth finish of the 


ground thread has 
at the Kilbourn Engineering Company in Milwau- 


reduced final assembly time and minimized galling. 

kee, Wisconsin, to produce continuous threaded 

studs for high-pressure high-temperature service. Centerless Thread Grinders, manufactured exclu- 
sively by LANDIS, are designed for the high-speed 

Studs ranging from 5” to 1%” in diameter are threading of a wide variety of workpieces from 4 4” 


threaded from blanks of SAE 4140 steel heat- to 434” 


1 in diameter. Blanks having one or more 


treated to a 260-320 Brinell hardness. In the opera- diameters, requiring threads 


on the outer diameter, 

tions illustrated, 1144” 8 pitch UN threads must be can be threaded automatically by the thru-feed 

generated 10” long to a Class 7 fit to meet ASA process used here. 

standards (Manual B14). These threads are pro- 

duced with LANDIS #1 Centerless Thread Grinders Centerless Thread Grinding, by utilizing the “up- 

by continuous thru-feed grinding at the rate of 714 grinding” technique, is also well-adapted for thread- 

linear inches per minute, or better. The excellent ing workpieces of high hardness and coarse pitch, 
This process allows up to 30% higher work surface 
speeds, and often eliminates secondary threading 


passes required by other methods, 


For further information, send specifications and ask 
for Bulletin E-97. 


<A> 
Lanois Machine company 


WAYNESBORO - PENNSYLVANIA + USA 


oe a” 


390 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-8 The Tool Engineer 
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now, in air tools, too, 


Remington. 


featherweight 
midget collet die 
grinder 


works in 
any place your. 
hand can reach! 


ier 


Model PG-K-1030L Afidert Collet Die Grind for , : . 
| ( ( 0 
mounted wheel Soints and burr - Complete at eee , You boost producti m. cut cost mci ‘ pre 


cader hose cision job mad with le orker fatigue in the 


et uard. & enoth i 
’ e bargain 
GO; That vhat plant ill the country are 
CMT Ol doing with this terrific little performer by Rem 
SEES EN s ington—the newest name in power tools and 
famous for 141 years for quality w porting 
hrearms and ammunition 


* MALL TOOL COMPANY The PG-K-10301 al ) 
Yih Division of Remington Arms Company, Inc - : JIL, IS typical ol r complet 


25000 S. Western Avenue « Park Forest, Illinois line of high efficiency air tool ult for an 


power tool application Let u tell you about 
them 


MALL TOOL COMPANY 


Division of Remington Arms Company, inc., Dept. 04! 
25000 S.. Western Avenue « Park Forest, lilinols 


Please send free cata n Air Tool 


Electric Impact Wrenches Super-versatile Flexible 
“The Maintenance Handyman Shaft Grinders 


Specifications eubject lo change without notice 
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' compare 





|CRUCIBLE| 


Crucible Steel Company of America 





J 


with the standard 


...In high speed steels 
the standard’s REX 


Ever since grandad’s day, Crucible’s REX” high 
speed steel has been the standard by which all other 
high speed steels are compared. And now the qual- 
ity and uniformity of REX are even better, thanks 
to improved manufacturing techniques at Crucible. 

Don’t take our word for it. Prove for yourself 
how REX leads in structure, uniformity, response 
to heat treatment, and fine tool performance. 

Ask for REX at your nearby Crucible warehouse 

or order it through prompt mill shipments. And, 
for a list of available data on all Crucible special 
purpose steels, write now for a free copy of the 
“Crucible Publication Catalog”. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


10 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-10 The Tool Engineer 





SUPER PRECISION, 1 HP, 3600 RPM 
MOTORIZED TOOL AND CUTTER GRINDER 
| CLEARANCE ANGLE SWIVELLING HEAD WITH 
ANGULAR ADJUSTMENT IN A VERTICAL PLANE 
j 


and get these seven savings: 


1. Strong, long lasting tool cutting edges because cup wheel cutter 
grinding can be used for practically all clearance angles. 

2. Tooth rest stays on the center line of the cutter for practically 
all grinding on centers or in the work head. 


A single set-up grinds most cutters and reamers all over, using 
the swivelling table and Pope tilting head. 


3. 
4. No more mistakes on clearance angles. They read directly in 
degrees from the scale provided on the head. 


5. No more trouble or time wasted getting the right clearance 
angle on the tough ones such as slab mills, taper reamers, 
angular cutters and form tools. 

6. No more heat checking of cutters. One safe speed — 3600 
RPM — for all wheels generally used on cutter grinders. 

7. Quick, easy adjustment saves you time and money every time 
you grind a tool. 


Ask us to send you complete 
specifications including 
price and delivery. 








POPE MACHINERY CORPORATION + 261 RIVER STREET~ HAVERHILL, MASS. 
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Lightning tast 
speed change 


° . ' yr’ Bi 
a money making virtue! 





1700 
This time saving feature of “AMERICAN” Pacemaker Lathes ae 
appeals strongly to operators who acclaim it a real money 

maker for them 


The speed plate is direct reading and shows at a glance the 





available spindle speeds and how to secure them. Operators 
can't go wrong. So fast, so easy to read and so simple that 


they do not hesitate to make speed changes to secure correct 
cutting speed: 


In addition, cutting speed snap-on plates are available 
indicating the lever positions for cutting various work 
diameters at the selected feet per minute cutting speed. 
These plates may be quickly applied and changed for the 
desired cutting speed 


Yo system for securing cutting speeds could be simpler, 


faster or less expensive in first cost and maintenance. 


e These and other fine features of the ‘AMERICAN" 
DeLuxe Model Pacemaker are illustrated and 
described by Bulletin No. 116. 











AMERICAN 
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LATHES AND RADIAL DRILLS 





THE R and L TAP AND DIE HOLDER 


TOOLS IN ONE! 





Figure 1}. 
Ready to start thread- 
ing operation, clutch 
slightly engaged ot C. 


Figure 2. 
Instantly engaged to 
full contact between 
A and C as soon os 
tap of die engoges 
work. 





Figure 3 

Fully released show 
ing ample clearance 
between contact 
points of clutch pre 
venting re-engage 
ment or hammering 
of ciuitch points in 
case turret advances 
slightly after clutch 
releases. 


o. wwe oes bh O1O) BD 


1825 BRISTOL 


STREET 


OTHER FAMOUS R and L TOOLS: 


TURNING TOOL + CARBIDE OR ROLLER BACKRESTS + RELEASING OR NON- 
RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN DIES) 
UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL 
REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL 


April 1957 


FOR FURTHER 


PHILADELPHIA 40. PA 


INFORMATION —E READER 


It will be good news to many to learn that 
R and L has adapters for ACORN DIES and 
BUTTON DIES which are precision made to fit 
the R and L TAP AND DIE HOLDERS. 


As you can see from the specifications and 
prices below, for a comparatively small invest- 
ment an R and L TAP AND DIE HOLDER can 
truly become 6 tools in 1... A Tap and Die 
Holder . . . and Acorn Die Holder... and a 


Button Die Holder . . . For right and left hand 
threading! 


LEST YOU FORGET... 

... The R and L TAP AND DIE HOLDER has an 
entirely new releasing mechanism, and can 
readily be changed for right or left hand 
threading. No spring plungers to wear or break. 
No small screws to work loose. 


R and L TOOLS 
1825 BRISTOL ST., PHILADELPHIA 40, PA. 


Please send me your new catalog 


Please arrange for no-obligation 


demonstration of R and L TOOLS 














PRECISION REQUIRES SPECIAL 


and Gets it with FEDERAL 


If you are not kidding yourself about Precision 


you know you have to gage a dimension a certain 
OVER 12 TYPES y 
* HOLE GAGES way if you want an accurate measurement. 
o 
in 








That's why good gage users know that just any 





gage is mot good enough. And that is why Federal 
all sizes makes so many different types of gages of the 


same general kind. 





arene There are all degrees of accuracy required and 
: _ Whatever You Need in Gages 
: | AXAFEDERAL FZ. 
Vdd _ 4 


Model 1250 















































Series 
Positive 
Centralization 
Set directly to Gage retin 
Blocks or Micrometers 
4 sizes cover all Model 149P 
diameters 1.D. Caliper Gage 
(also Model 49 O.D 
available) Stock and 
Special Models of All 
Model 1203 Shapes 
.122’'-.250" 
Diameters Model 1242 
Model 1204 Series 
.250°'-.506"’ (Two-contact) 
stumeters Model 1243 
Series Many Other 
(Three-contact) T 
ypes. 





illustrates the most extensive 











Model 1201 


Series line available. 


Model 36 Series 
Bench Type Hole and 
Outside Diameter Gages 


















Model 88 









Series 
Model 165 Shallow Hole, 
Series Bore or Shoul- 
Pp der 1.0. 0.0. 
- 7 Diam. Adjust- 
wo 70" able and Sing 


Dimension 






Gages Can Be 
Modified 
Specially to Suit 


The Tool Engineer 


TR EATMENT OVER 12 TYPES 


DIAL GAGES ts of SNAP GAGES 


Federal takes the care to obtain that accuracy. 

And some need more gaging pressure, and some 
less, and some need narrow anvils and some need 
wide anvils. Some want to gage just a hole diam- 


eter and some want to know if it’s round or if 


it tape Model 1000 
it tapers. ae 
It’s easy to find the gage you need to check a 


dimension the right way — get in touch with us. 


Do it now. 


Federal Products Corporation 
7194 Eddy Street Providence 1, R. I. 





DEPTH GAGES | I 


All types — knife edge, Model 75 
long range, special Series 
anvils and special 


types. 
ve Model 65 


Series 


Model 75P-10 ae 1330 
Adjustable eries 


GROOVE 

GAGES Model 1330 

1.D. Heavy Duty 
Series 

O.D. 

Depth 

Concentric 

Width 


Model 99?-10 


Model 264 


Series 


Model 99P-11 
Model 1340 


Series 


Model 99P-12 
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450 PER HOUR GROSS 
e DRILLED 
e REAMED 
e STAMPED 


— on this high production 


KINGSBUR 


This 4-station Kingsbury has a 72” semi-circular base, 


This machine has three single-spindle vertical units, 20” index table, JIC electrical controls (not shown) 


two for drilling and the third for reaming. Drilling 


in two steps shortens the time cycle, thereby in- 








creasing the hourly production. A special mech 
anism at the operator's station stamps the gear. The 
operator has only to load the work, push a button, 
unload completed work. All operations are done 


automatically at each station 


Kingsbury indexing automatics are built for jobs as 
simple as this one, to complex ones involving a 
dozen or more drilling, tapping and other opera 
tions. In every case, the customer gets a fully tooled COT Oe (2 ey 


312 Ream 
machine, ready to produce at the rates he wants. If 


Stamp on ¢ of tooth 
you have operations like these, we'd like to show Job 3976 


KINGSBURY 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 


you how economically they can be done on a 
Kingsbury. Kingsbury Machine Tool Corporation, 


Keene, N. H 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-16 The Tool Engineer 
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Another Special by STANDARD-MODERN 


This Special | 
AUTOMATIC WELDER 


precision forms and welds 

stator core assemblies in 36 seconds* 
The time-consuming process of wrapping stator 
cores for fractional horsepower electric motors is 


reduced to a swift, precision job by this Standard- 
Modern Automatic Welder. 


The operator simply places a strip of flat steel 
stock with preformed ends under the wound stator 
core, which is held on a central spigot, and presses 


the cycle start buttons 


Steel jaws wrap and clamp the strip around the core, leaving a gap of about 1/32 inch. With 
an inert gas shield and wire filler, the gap is then welded automatically. Shrinkage of the 
weld permanently binds core and shell together. The forming jaws then automatically release 


the completed assembly for removal. 
A formerly slow and troublesome hand operation is accomplished— accurately and uniformly 


in 36 seconds, a fraction of the time formerly taken. 
*Average floor to floor time 


STANDARD-MODERN Special Machines are speeding pro- 
duction, saving time and money for industry across Canada. 


STANDARD-MODERN 


+O @ LL CcCOMPAN Y mk 2a a a. 


69 Montcalm Avenue, Toronto, Canada . 3030 Walker Road, Windsor, Canada 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-18 The Tool Engineer 





° { 
E> T 


BY MOTCH & MERRYWEATHER 


erne? 


For most accurate end results in cold ex- 
_ trusion, cut slugs with a Motch & Merry- 
ae ee 


> « - make better COLD EXTRUDED PARTS 


The Motch & Merryweather No. 0-4 Precision Cir- 
cular Sawing Machine is automatic from the storage 
table to the finished cut slug. It cuts slugs accurate 
to +.002” with uniformly square ends and minimum 
burr. Give your cold extrusion press the oppor- 
tunity of producing more work than ever before, 
with more accuracy than ever before, at a lower 
cost per piece than ever before. 


We 
WOttn & WERRIWERTHER 
WACtWINERN (Un. 


MACHINERY MANUFACTURING DIVISION 
‘CLEVELAND 13, OHIO 


Builders of Automatic Precision Cut-Off, Milling and Special Machinery 


April 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-19 19 





CYLINDRICAL 
GRINDERS 


10° Type CTl and 14” 1 ype LCTU. Semi- 
automatic or plain For plunge or traverse 
operations, from roughing cuts to finest 
finishing. Can take a wide range of multi- 
wheel mounts. In production line and job 
shop work these machines have doubled 
production, replaced several machines, 
eliminated extra operations. Catalog No 
1787 


ROLL GRINDERS 


Type C-2. A heavy duty machine, featuring 
faster culting quicker set ups, Casier op 
eration Available asa plain, scmiaulo- 
matic or roll grinder. One-lever control of 
grinding cycle on the semimautomaty Asa 
roll grinder it includes the famous Norton 
tulting wheel head. Catalog No. 1827 


CAM GRINDERS 


>,3 
+ ‘fim 0 MATIC 


“a Cam GainDER 
a. - 





VO. 3 CAMO WATIC* Cam Grinder An 
automatic, hydraulic machine that is set- 
ting new standards for production, pre- 
cision and finish. Grinds all cams and the 
camshaft eccentric successively and auto 
matically, in one handling. Entire opera- 
tion geared to split second ethciency 
Catalog No. 191 


20 


WANT MORE 


10” Type CV-4 and 14" Type LCV-4 Angular 
Wheel Slide. Semiautomatic machines that 
grind thrust surfaces and adjacent di- 
ameters in one fast, automatic plunge op 
eration. They leave a concentric grain pat- 
tern in the thrust surface finish, assuring a 
better seal surface and appearance, Catalog 


1658 


Type CM.-1 Heavy Duty Multi-Wheel. Semi- 


automatic. Makes four or more cuts simul- 


taneously, in a single plunge-grind cycle. 
Brings new spec d, accuracy 
to the grinding of multi-diameter parts. 
Many automatic features, ine luding one- 
lever control Catalog No. 1550 


and economy 


Get the facts on how Norton 


grinding machines can benefit 


your production 


In building the world’s largest 
line of grinders and lappers Th 
cluding automatic machines and 
machines for spec ialized ope rations 

Norton offers you the greatest 
opportunites to modernize 
\ representative selection olf 
is listed here, to- 


It will 


pay you to send for any catalog that 


Norton machines 


gether with then catalogs 


concerns your grinding or lapping 


operations Learn how replacing 
your obsolete equipment with new 
Norton machines will enable vou 


to meet competition with the best 


production tools in the fie Id. Learn 
also, how the Norton Lease and 
Plans 


modernize, yet 


Financing enable you to 
conserve your 
capital 

Ask your Norton repre entative 
for the literature you want, or write 


And remember: only Norton 


t sp ricnce in 


clirect 
brin you uch lon 


both grinding machines ar 


ing wheel te bring you the 
Touch of Gold” that help you 
produce more at lower cost, 
Norton Company, Machine Divi- 


sion. Worcester 6, Mass 


The Tool Engineer 





POWER MORE CPEEHRcCS 


CRANKPIN- « f CUTTER 
GRINDERS . AND TOOL 
GRINDERS 


omy le wate tty ee omen 


futomatic Transfer Type For completely No. 20 Cutter And Tool Grinder. Fastest, No. 2 BURA-WAY* Tool Grinder. Un- 
automatic crankpin grinding a news- most versatile 
making Ne rton “hrst ’ Locates, grinds, head tlts 15 


machine in its class Wheel equalled lor tage CONVEX single point 
gages, transfers — all automatically cut- and swivels 


above or below horizontal and form tools. Generates, produces and 
through 360°, simplifying maintains relief angles constant in the di- 
ting costs on each crankshaft ground. many difficult grinding jobs. Easy to set rection of the feed. Duplicates the master 
Typical of Norton’s rapid progress in up, operate and maintain. Catalog Ni tool form exactly. Extends the hfe of car 
automatic operation Catalog No. 1837 189 bide-tipped and other twols. Catalog Vo. 


220 


UNIVERSAL GRINDERS 


' LAPPERS 
ai 


- 


high predection 
lepping machine 


H{YPROLAP* Lapping Machine No. 481 Verical Lapping Machine No. 16FC, Out- 
An extremely fast, high production ma standing productive capacity for flat work 
chine for single or parallel face flat lap up to 3’ x 5” and cylindrical work up to 
ping. Bonded abrasive laps produce work s’ chameter. Can produce optically flat 
pieces free of grit. Three arrangements surfaces and diameter tolerances in mil 
plain, med cycle; automatic continuous honths, with fine repetitive accuracy. 
feed; semiautomatic continuous feed Catalog No. 212 
Catalog 1954 
36” and 12” x 48”. Quick, 
fast grinding action save 
1 a wide variety of ex- 
iternal, face and angular wheel- 
Simply turning a dial gives an 
number of works speeds over its 
10 t 1H) rpm rate Catalog Vi 231 


SPECIAL GRINDERS 
42 Hi-Swing Semi-Automatic Chuching 


SURFACE GRINDERS Grinder. For rapid, accurate grinding of large 


diameter, short parts, such as jet engine com 
pressor wheels and similar components. Takes 
work held by chucks, face plates or special fix- 
tures and permits grinding several surfaces 


without disturbing the set-up. Catalog No. 1780 


*Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
8” x 24” Hydraulic. Grinds plane surfaces i, better products products better 
speedily and economically, in large stock Galaking phe .to make your 
removal or close tolerance operations. De- 
signed with both hand and hydraulic table District Offices: Worcester + Werttord + New York Aree, 
cross feed. Convenient controls and easy Teterboro, New Jersey + Cleveland + Chicago + Detroit 


accessibility reduce operating and main- in Coneda: J. H. Ryder Machinery Co., Lid., Toronto 5 
tenance time. Catalog No. 190 
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WANT MORE POWER, MORE SPEEDS? 


NEW HEADSTOCK GEAR TRAIN ixt 
apindle speeds available powered by up to 30 h.p 
single-speed driving motor delivering full power at all 
speeds. Spindle is mounted on selec 
cision-tapered roller bearings 

design provide 


een different 


or re oaded pre 
ivier, more rugged 
smoother quieter power 


YOU 


eas 


HYDRAULIC SPEED SELECTOR — smooth, effortless speed 
changes. No waiting, no computing, no stopping 


of spindle, 
no releasing of main drive clutch. Operates dire 


ct or pre-set 
Hi-Lo Lever permits instantaneous speed changes in 8:1 ratio 


without moving Speed Selector handwheel. Multiple 


Dise 
Clutches have automatic take-up for wear. 


GET THEM ALL...PLUS 


NEW GISHOLT MASTERLINE 














WANT HEAVY CUTS 


NEW HEADSTOCK AND BED CASTING — scientific de: 


ign 
dampens out vibrations, assures smooth operation 


ind 
simplifies holding closer tolerances. Made from semi-steel 
poured in Gisholt’s own foundry. Greater swing over ways 
permits bigger chucks and broader range of workpiece 
sizes. Provides a solid foundation for all types of work 


WITHOUT VIBRATION? 


NEW TURRET RAM AND SADDLE designed wider, heavier, 
more rigid to handle increased capacity and higher speeds 
Dial-type feed selector makes feed changes faster, easier 
Turret ram rigidly supported on 64-66 Rockwell C alloy 
steel way strips. Power transmitted through serrated tooth 


clutches, with shear pin protection against overloading 


GREATER VERSATILITY...WITH THE 


RAM TYPE TURRET LATHE 


YOU'LL SPEED UP your production jobs 
and small—with this more powerful, more versatile 


Gisholt MASTERLINE Ram Type Turret Lathe 


Here is a machine designed from end-to-end for 
easier setups, faster change-over and higher pro 
ductive output than ever before. Check the advanced 
features illustrated above. Note the reserve power 


to handle your heaviest cuts—and to meet your 


tooling requirements of tomorrow. Note the extra 
spindle speeds—all at your operator’s finger tips, 


without computing—for faster, better turning of 


A, 


TURRET LATHES « 


A 


both large 


any type material. And look over the new massive 
design, the over-all ruggedness that perrnits greater 
accuracy, closer tolerances, deeper cuts at punish- 
ing feeds without vibration. 


Find out now how this powerful, flexible Gisholt 
MASTERLINE Ram Type Turret Lathe can re 
duce floor-to-floor time on your specific jobs. Call 
your Gisholt Representative today—let him show 
you how this advanced machine can fit most profit 
ably into your production picture. Or write direct to 
Gisholt for the new literature described below. 


READY NOW 
trated Kulletin 


features, acce 


ISHOL 


eeremirme 


all new 
No 


18-page illus 
1174-4, covering 
toola and floor 
on new Gisholt MASTERLINE 
tam Type Turret Lathes. Ask for it! 


b 


vTyvre 


ories 
pl ins 
turret 
fathes 


———— 





MACHINE COMPANY 


Madison 10, Wisconsin, U.S.A. 





No matter how many cutting tools 
You can get the “whole package” 


MORSE-FRANCHISED 


Take a close look at this set-up and you'll see 
these 7 tools: Center drill, cobalt drill, carbide 
core drill, facing and turning tool, roughing 
reamer, finishing reamer, tap. 
One man supplied all seven tools. And he, of 
ty course, is your Morse-Franchised Distributer 
... your only source for all the varied require- 
ments of a complete tooling job like this. And 
the job is protected . . . results insured . . . by 
Morse Quality in every single tool. So call in 
this “‘l-man team” today . . . he makes Morse 
Tooling pay all ways. 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC. 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


The Tool Engineer 





in a set-up... 
from your 


DISTRIBUTOR 
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“EZ” is a well-known symbol to users of Allegheny delighted with the improved tool life and better finish 

Ludlum products. We've been producing easy-ma secured, and the saving in machining time. Also 

chining stainless steel grades under that symbol for highly segeme DBL 2-EZ High Speed Steel 

many years they're a standard in the industry for All five grades ma been thoroughly proved and 

improved machining characteristics are readily available in the usual wide range of shapes 
This long experience, applied to the “EZ’’-machin- and sizes. @ Write for literature on the grade(s) in 

ing grades of the three High Speed and two Die Steels which you are interested. 

listed above, is your assurance of dependably uniform Allegheny Ludlum Steel Corporation, Oliver 

free-cutting qualities and improved finish. Users of Building, Pittsburgh 22, Pa. 

Ontario EZ-Machining Die Steel, for example, will be ADDRESS DEPT. TE-88 





For complete MODERN Tooling, call 


Al legheny Ludlum sz) 


WEw 6267 
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13 surfaces 


finish machined in 2 passes... 


HERE’S HOW MICROBORE CLUSTER TOOLING DOES IT ON A TURRET LATHE! 


This Special Microbore Production Tooling 
was designed for a well known hydraulic 
pump manufacturer to machine pump covers 
on a turret lathe. Operations include precision 
boring and turning thirteen diameters and 
faces in only two passes. Think of the costly 
manhours saved and down time eliminated in 
comparison with conventional, piecemeal 
methods of handling this same job. 


ACCURACY IS AN ECONOMY— With the Micro- 
bore System of cluster tooling, independent 
precision adjustment of each Microbore tool 


point permits accurate settings in a matter 

of seconds. On piece after piece, machined 

surfaces are held to extremely fine limits. 
Microbore is a versatile tool that can be 

applied singly or in clusters for all types of 

boring, turning and fae- 

ing operations. Micro- 

bore also manufactures 

Standard Boring Bars, 

Boring Bar Sets and 

Microbore F lash-Change 

Tooling —the ultimate 

for quick change tooling. 


* Join the leaders who are already multiplying their profits with 
modern Microbore tooling and methods. Write for Catalog No. 56. 


DeVuies 
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MicRopore System 

















Established 1898 


co 


¢ DETROIT 5, MICHIGAN 


First tn Aulomalion 
PARK GROVE STATION 


THE 














Straddle mills upper and lower support 
arm bosses; straddle mills steering arm 
boss; mills steering arm stop pad; mills 
spindle keyway; drills and taper reams 
upper and lower support arm holes and 
steering arm hole; drills, reams, chamfers 
and spotfaces two brake mounting plate 
holes; drills, counterbores, spotfaces, 
chamfers and reams brake anchor hole; 
drills spindle cotter pin hole; and threads 
wheel spindle. 


144 right and 144 left hand parts per 
hour at 100% efficiency. 


. Pailet type work holding fixtures locate 
parts from spindle bearing diameters 


Power wrench clamps work holding fix- 
tures automatically. 


“ 





ceeleee 
._we 


oe 
a » 


Gravity operated cam 
work holding fixtures. 


clamps for the 


Automatic transfer mechanism indexes 
right and left hand parts through all 17 
stations in pairs. 


Automatic indexing units turn fixtures 82° 
at Stations 11 and 17. 


Cross modular unit construction provides 
flexibility for design changes. 


Other features: construction to JIC stand- 
ards; hardened and ground ways; hy- 
draulic feed and rapid traverse for mill- 
ing, drilling and reaming; individual lead 
screw feed for threading; automatic fix- 
ture cleaning unit; complete interchange- 
ability of all standard and special parts 
for easy maintenance. 





When the going gets tough... 


3 UN! JVERSAL 
Bar ‘ apacity 
aia i 1A tyNIVERSAL 
EXTRA HEAVY DUTY 
24° oF 3” Bor Cc apacity 
1614" Swing 


NO 
\\a 


3-A UNIVERSAL 
EXTRA-HEAVY DUTY 
Avo" of © Bor Capacity 
2372 Swing 


5-SPINDLE BAR MACHINE 
1%" Standara Bar Capacity CHuc - 
2'4"' Oversize ‘ apacity Chuck NC 


‘ 2 MACHINE 
Working Stroke 


5.SPINDLE 


CHUCKING MACHINE 


SPINDLE BAR MA‘ HINE * 2 AC CH x 
‘Vor 12°¢ NG MACH 

4 Chuck—9 Ww INE 

Ork 


14" Bar Capacity 
Ng Stroke 


Vv 
OU CAN PRODUCE iT 
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put it on a Warner & Swasey 


2 
2 

“ > 

2-A UNIVERSAL ; . 


HNuUTY 
TRA-HEAVY VV 
EXTRA a> meal 


4A UNIVERSAL “SiS 


EXTRA-HEAVY our 
12" Bar Capacity 


284" Swing 


AUTOMATICS 


3 AC CHUCKING MAC HINE 
15” Chuck 
11” Work ng Stroke 


WARN ER 
SWASEY 


OITTIED TCA 


PRECISION 
MACHINERY 
SINCE 1880 


BETTER, FASTER, FOR LESS 
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16 ELECTRO.cycig 
1'4 Bar ( 


[pacit 
16%" § y 


wo 3 ELECTRO.cycy5 
Bar Capacity 
15%” § 


wing 


AND 
RECISION TAPPING 
THREADING MACHINES 


NO. 11 
NO. 10 TAPPING 
TAPPING MACHINE 
MACHINE 8-36 to 
0-80 to mn’ Capacity 
10-24 Capacity 


NO 12 

TAPPING 

MACHINE 
iy to 


++ WITH A WARNER &2 SWASEY 
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BUT WOULDN'T YOU 


RATHER HAVE THE LATEST 


‘SESE SSE5555-:) 
cra 











NOW 


the latest technical 
advance intools... 


\ 
Ub emoered” 


HAND and POWER 


Hack Saws 


Certified by American Standards 
Testing Bureau* to meet 

their standards for superior 
cutting — Uniform Teeth ... 
Uniform Set ... Uniform Temper 


“~~ Halley 


Now you ean cut all kinds of met 
with hand or power |! 
thanks to Heller rrealL new 

tool technology JOB TEMPERING 


and ( heaper - 


C‘ontrolled-analysi teel | 
to strict Heller pecifi 


it OWN Unique heat treating tnod té 


' 
yer 
t 


) bring 
‘ ery blade to tne precise nara temper 
Lo accompli h the ela 


is intended. 


whicn tit 


The result: JOB TEMPERED hand 
hack saw blades periorm better 
on the toughest cutting job 

Based on this new development 
blade is certified by Americar 
Testing Bureau* to meet the thre 
ments tor superior metal cutt 
Teeth, Uniform Set and Uniform 7's n pe 

You can choose the right Joep 
Blade from Heller’ complet 


awing problem involves econom 


IEMPERED 


the proper use ol power Nac 4S 
HELOMETER will help prolong blade lift 
cutting and speed et-ups b 


when blade tension is precisel 


CO 











Big Benefits in the Heller Line 


of “Job Tempered” Hack Saw Blades 


GIVE US YOUR TOUGHEST 
HACK SAWING PROBLEMS 


We’ll show you how the right Heller JOB 


TEMPERED Blade can olve it efficiently and 
economical del vering la 


free cutting over longer periods than ever before. 


HERE ARE THE FACTS! 
New Heller Hack Saw Catalog gives full informa- 
! ind tyy offered ...shows why 
TEMPERED Blade backed by the 
ndat esting Bureau*, are best in 


ter, smoother, trouble- 


SOLD EXCLUSIVELY THROUGH 


ee Heller 
gt OIsTRIBUTORS 


\ ‘YOUR OUTSIDE TooL Room’ \ 


x 


a : 
Helle AZrcer Tools 


*) HELLER TOOL CO. 


America’s oldest file manufacturer 


Newcomerstown, Ohio 


y of Simonds Saw and Steel C« 
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Five cylinder series... 


each the best of its kind! 


heal 
Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 
* 


series for every type of service 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders 

There's a Hannifin man near you—or, if the need ts urgent, 
call us long distance. He or we will welcome the opportunity 
to help you as you select the Hannilin cylinder series that best 


meets your needs 


AIR AND HYDRAULIC 


HAN NIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FiLt 


Write for your copy of this new 
Hannifin Cylinder File com 


plete easy-to-use easy to-order 


from information on five lines of “ 
Hannifin cylinders. Write Hanni | HAmmrenn 
fin Corporation 519 5S Wolt 1] AES 


Road, Des Plaines, Illinois 
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THE LATHE — Monarch Series EE Model 1000 Precision Lathe 


THE OPERATION — 7)/ix turning of a stub shaft 


THE CHUCK — Horton, of course 


Greenfield Tap and Die Corporation 


Call Your Horton Distributor Now! 
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Joe Doesit, Machine Operator, says: 
“f LIKE MY GEOMETRIC DIE HEADS because... 


... they never let me down. You see, I’m on piece work and if one of these 
Die Heads acted up, it would mean the same as a cut in pay. But you can 
always count on a GEOMETRIC Head to stand the gaff. They’re plenty 


rugged. | like the quick way you can change chasers, too.” 


Greenfield Tap and Die Corporation 
GEOMETRIC TOGL COMPANY DIVISION 


New Haven 15, Connecticut 











new | NW 
‘electro- -sround 


, carbide 


end mills 


manufactured 


by ELGIN 








Elgin GOLDEN CIRCLE Carbide End Mills ... solid carbide, of 
course, for the toughest jobs. But most important, Elgin Golden Circle End Mills 
are ground by Elgin's new Electro-Grind process which completely eliminates 
dal -me-jee-llal-m- tale mel atalellals Motal-te..¢-mer-l0l-1-16 Mol Morell -1aldlelal-1Muil-idalelet-Om) (oMoul- ale Role 
olalle}el-1eMelm@mil-Lc-zeMmelehaclalem-xele(-t- Mer l0l-1-leMe) Malle lim Clulel-le-Liele-t Mel lalale meatal lle 


Electro-Grind combined with the use of extra fine grit wheels gives the sharpest, 
smoothest cutting edges yet—your assurance of the highest quality tools ob- 
tainable, increased production, less frequent regrinding, greater accuracy. 


Write for new catalog showing complete line of solid carbide end mills, drills, 
reamers and burs—in stock for immediate delivery. 


a Ws Oye hh ‘Abrasives Division a 
eo 
ee “4 ELGIN NATIONAL WATCH COMPANY 


ELGIN, ILLINOIS . 




















Keller 3-spindle, multiple nut setter used on moving assembly line. Spindle model is 16J43. 
I I z 


1 operation replaces 3 


What happens when a Keller Tool multiple nut setter runs three bolts, 


simultaneously, to fasten gear case to base plate? 


1. ASSEMBLY TIME SHORTENED over former method. 
2. ACCURATE NUT RUNNING. Each spindle applies identical torque. 


Sets fasteners tight to manufacturing specifications 
3. INDIVIDUAL INSPECTION eliminated. 
4. FULL-TIME PRODUCTION of two nut setters . 3250 units daily. 
Keller tools are saving time in many production operations. Lower costs Versatile. One Keller Tool multiple 
nut setter . ten operations. Each 


spindle can apply individual torque 
gladly discuss your specifications at any time. to different size nuts. 


and increased quality are assured. A Gardner-Denver representative will 


aa : ENGINEERING FORESIGHT—PROVED ON THE JOB 
és ° 
acy 4 IN CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


a y 
f Sy) se; 
ee R - DENVER 


mm KELLER TOOL division, Grand Haven, Michigan 


9 
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Specialists do the job better: 


they’re on the ball 


The fellows most on the ball are those who concentrate on one thing 
and do it well. Carlton has concentrated on radial drill research, 
engineering and manufacturing since 1916 This close contact with 
and intimate knowledge of industry’s drilling requirements—has pro 
duced a wide line of the most modern and up to date radial drill 
Made in arm lengths from 3-ft. to 12-ft., column diameters from 9” to 
26”. Programming, pre-select, partial pre-select and manual speed-feed 
controls, plus special bases, tables and jigs available for additional pro- 
ductivity. The Carlton Machine Tool Co., Cincinnati 25, Ohio 


( ariton........ 
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RADIAL DRILLS 





“useful life” is not 


for production men 


his Avey machine drills various patterns 
of holes in jet engine parts by changing pro 
gram drums or by alternating two automati 
cally-driven shot bolts which locate the table 
accurately from a radial position. Program 
drum also programs one or more of the four 
drilling units for drilling, reaming, and similar 
operations 

[he machine consists entirely of standard 
Avey units: four Aveydraulic automatic units 
with 12” feed; cast iron columns; 120” fan 
type steel base; 60" Electrodex table lop 
column and unit have an in-and-out traverse 
of 20". The ways are mounted on sicel adap 
tor blocks which can be removed for different 
heights. 

All units and the index table are push but 
ton-controlled 

If you're looking for flexibility in a special 
machine, your Avey man’s the man to see 











for management 


Many machine tool buyers were caught 
between the tax authorities’ “useful life” of 
20-25 years and their machines’ profitable 
life of 6-7 years. If you were caught in this 
dilemma, you recovered only a fraction of 
a machine's cost through depreciation by the 
time it should have been replaced; so you 
couldn't build up any replacement reserve 

Now you have a collection of antiques 
which lose nearly as much money in produc- 
tion as they do when they're down, Further 
more, they lack the productive capacity to 
keep pace with your currently expanding 
markets. 

Avey has a combination to get you out of 
this dilemma: first, a pay-as-you-produce 
plan which solves your ready cash problem; 
but more important, production machines 
with such a fast rate of return on your in 
vestment that you'll be making clear profit 
in two years or less. 


PHE AVEY DRILLING MACHINE CO., CINCINNATI I, OHIO 


drilling,tapping, production machines 











Metal removal costs too high ? 


Carborundum’s new M-A-P Method gives you a 


chance to compare the advantages of coated abrasives 


Maximum Automation Potential obligation — gives you the opportunity to 
i i metal removal prediction method pre knou what Savings Can he expected hefore 
clicts Cost Savin iil produc Lion MC TeAases making a material or equipment change. 


wath the use ol ibra ive beltson your pre scril 


, 
or planned production operations M-A-P M-A-I predictions are based on facts 
is a mew engineering service provided by accumulated through Carborundum’s many 


Lhe ( aborundum ¢ ompany Now you can ve ars of abrasive experience and the abrasive 


compare the advantages of using abrasive machinery know-how of its Curtis Machine 


belts on esther heavy metal removal or on Division. These abrasive facts have been ce 


, 
the finishing or semu-finishing operations of veloped into M-A-P formulas new POsitive 


ny Component part you manufacture standards for every factor which enters into 


grinding metal with abrasive belts 


M-A-P metal removal recommendations are 

made for you by Carborundum’s coated lo determine your Maximum Automation 
ibrasives engimeers at the Carborundum Potential with abrasive belts write for the 
plant. A study is made of your specific oper M-A-P Brochure which explains this new 
tron based ona few simple production facts service to industry im detail. Address in 
which you provict md an M-A-P recom quires to Dept 410 M-A-P. Senior Coated 


mendation uw matled to you without cost or Abrasives Engineer 


CARBORUNDUM 


COATED ABRASIVES DIVISION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-4 The Tool Engineer 








| DEX CELLO 


~ 





Range of horsepower, stroke, spindle speed 
and thrust in Ex-Cell-O Quill Type Power Units 


Ex-Cell-O Hydraulic Power Units come in sizes suitable 
for a wide range of applications. Compact design makes it 
possible to place them at close center distances either in 
line or radially around a fixture. No matter what the 


application, you get smooth, dependable operation. 


Used in drilling, counterboring, spot-facing and reaming 


operations, these hydraulic power units can be designed 


into special-purpose machines with easily controlled 


automatic cycles. Units can later be re-arranged to perform 


different machining operations. 


You can install these power units easily. They'll stand 
up under fast cycles and continuous operation; they're 
self-lubricated. 


For complete information ask your Ex-Cell-O representa- 


tive or write Ex-Cell-O in Detroit. 








STYLE 20 
STYLE 22. 


STYLE 26-A 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING SPINDLES @ 
CUTTING TOOLS © RAILROAD PINS AND BUSHINGS © ORILL JIG BUSHINGS 
@ AIRCRATT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 


Greatest thing that’s happened since the Madison Boring Tool! 


fs 
. 
4 


s 


. Let the man with 

Ss the holes in his 

age head tell you how 

Madison-Faessler Roller-Burnishing Tool to cut costs in: 


® Superior Surface Finish — five micro-inches or better. 
Single Pass Operation — for roller-finishing bores of 
any length. Boring 
Fast, Easy to Set Up — on conventional shop machines. 
Adjustable in Size — for easy-to-handle job changes. Reaming 
Off-the-Shelf Delivery —of standard tools in most 
popular sizes. Deep Hole 

Drilling 


Extra Long Life — thousands of passes before parts 
replacement. 


Trepanning 


No wonder a customer said it's ‘the greatest thing 
since the Madison Boring Tool!'’ If you'd like to know 
more about this fabulous tool, or our roller-burnishing Roller- 

tools for O.D. cylindrical surfaces as well as tapers Burnishing 
and radii, just send coupon today. 


Gaging 








Are Our Business 





// MAIL COUPON TODAY Inner Diameters 


[-] Please send me bulletin on the Mad- 
Dept. TE-3 ison-Faessler Roller-Burnishing Tool. 


["] Have representative call, VIE’ d ts 0 Ni r ? NISS | 3 xz 


ha TOOL COMPANY MOBERLY, MISSOURI 


pris 


° 
= z 
R 4 i] ASSOCIATED WITH MADISON INDUSTRIES, INC, 
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1-A typical MS aircraft bolt has a radius tolerance of .03)- 
041 on the fillet where the head joins the shank. By placing up 
to 9 radius drawings on a single overlay chart, a number of 
machine operators can check fillets during production 


2-Another typical job at Standard Pressed Steel Company in- 
volves checking the angularity of a 100° flush head bolt to 
Y". Angularity is checked at the same time that the radius is 
measured to .0015” (limits are .016-.019) 


How Kodak Contour Projectors help keep - 
gage inventories low in production checking 


Standard 
manufacturer of aircraft bolts, socket 
screws, and other close-tolerance fas- 


Pressed Steel Company— 


teners—once needed as many as 26 
radius gages to check the fillets of each 
type of bolt it made while the bolts 
were in production. 

Multiply this figure by the number 
of types of fasteners .. . add the gages 
required for checking other dimensions 
such as root radii—and you get an idea 
of the vast inventories involved in con- 
ventional inspection methods. 

Now SPS does much of its produc- 
tion inspection by optical means with 
Model 8 Kodak Contour Projectors— 
and gage inventories have been slashed 
for these 4 important reasons: 

e Light in weight, the Model 8’s can be 
readily moved, used where needed 
on the production line. 


e Asingle Contour Projector can serve 
several machine operators, since one 
screen chart can show tolerance 
limits for as many as nine different 
radii. (Fig. 1) 

A single chart can check several di- 
mensions at once on a given part. 
(Fig. 2) 

By interchanging charts, the same 
Projector can be used to check a 
variety of parts—bolts, flat-head 
screws, or socket screws. (Fig. 3) 
Model 8 and other Kodak Contour 

Projectors can help simplify your 
measurement and inspection problems, 
too. For full details write for our illus- 
trated booklet, “Projection Gaging 
with Kodak Contour Projectors,” or 
ask for the name of the Kodak field 
representative in your area. He'll be 
glad to advise you 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
Apparatus and Optical Division 


the KODAK CONTOUR PROJECTOR 


FURTHER 


INFORMATION, USE 


READER SERVICE CARD 


ae 
3-—Here an operator uses a Model 8 Projector 
to check the root radius of threads to toler- 
ances on the order of .002”. 


INDICATE A-4-4§ 








of hydraulic | 
Surface grinders 




















invites your pention... 


name the surface grinding job 


Thompson Type B 


Surface dies or parts 
faster to part ‘print 

at lower cost, 

within wide size range 


Thompson Type F 


For greatest precision, 
sensitivity and versatility 
in toolroom...or parts 
production at low cost 


Thompson Type C 


Meets production and 
cost demands in larger size 
surface work. of all types - 


Thompson Type CX 


Offers both power and 
precision for heavy duty 
production.. .fast, accurate 


Including a complete line of Truform, 


Hydrail, Hydrovert, Twin Rotary 
and other special grinders 


for all sizes and types of work. 





work size 


x 18° 
to 
12° «120° 


work size 


Bx 18" 
and 
8” x 24” 


work size 


ae le 
to 
24° x 168” 


work size 


30°° x72” 
to 
36° x 240” 





jompson ces the: 
machine 

































write for descriptive data 





Roomy wiring box with terminal strip. 
Dust sealed and moisture resistant. 2" 
conduit connections on each side of valve. 


Detent clip prevents 
piston from shifting 


Unrestricted passages allow 
greater flow capacity 


All surfaces precision 


ground. 


Solenoids are inoperable 
when covers are removed 


Nylon push pin guide offers 
excellent bearing, long life. 
Heavy, continuous duty, shock 
mounted solenoids. 


RIVETT 
POINTS THE 
WAY! 


Extra-long sealing surfaces. 


Shock resistant spool 


Solenoids manually operated 
in event of electrical failure 


High Flow Capacity! 


Rivett’s New Solenoid Pilot Operated Hydraulic 1” Valve Is Rated at 28 


G.P.M. and the 1!4” Size At 82.5 G.P.M., At 15 Ft. Per Sec. Velocity. 


@ Reduces Back Pressure, Friction, Heat 


@ Opens and Closes Smoothly, 
Positively 


® Mounts In Any Position 


@ 3000 P.S.|. Operation for Multi-Million 
Cycles 


@ Optional: Built-in Speed Controls 
Explosion Resistant 
Solenoid Enclosures 


Get Catalog No. 26! to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


Member National Fluid Power Association 


Forget about back pressure by specifying 
Rivett 6600's for service up to 3000 P.S.I. 
Reduce inventory! Select off the shelf: 2 
basic sizes fit %”", 4%", %",1",1%4" and 1% 
I.P.S. Single and double solenoid. 7 spool 
designs. Meet all J.1.C. requirements. 
RIVETT, INCORPORATED «¢ Dept. r¢.4 
Brighton 35, Boston, Mass 


THE BETTER YOU KNOW HYDRAULICS 
THE BETTER YOU LIKE 


[VEIT 


“100” 
HYDRAULIC VALVES 
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© Gk Steel Foes 


BETHLEHEM TOOL STEEL 
. ENGINEER SAYS: 


@ . Grinding Cracks 


Not Always 
Fault of Grinder 


Asa rule the grinding cracks which some 
times appear during the finish-grinding 
of hardened tools are attributed to im 
proper grinding practice They ean be 
caused by 

l. Seorching by removing metal too 

rapidly 
2. Dull or loaded grinding wheel. 
Too tine a grit size 

1. Inetfeetive use of coolant. 
But grinding technique is not always to 
blame. For example, a tool which has not 
been adequately tempered after quench 
mg, or one that has become embrittled by 
an exeessively high quenching tempera 
ture, may he Hnpe ible to grind without 
cracking, regardle of the care used in 
grinding 

Lnle the cause of the eracking is 
obvious, we reeommend a complete in 
vestigation. Onee the source of the trouble 
is known, it's easy to specify the eure, 


New Equipment, With Die of Lehigh H, 
Ups Production of Cabinet Parts 200 Pct 


CARBON WATER-HARDENING 
ECONOMICAL IN HEADING DIE STEEL 


be nisl round 
facture of 7 dian 
ed to 

on ¢ hog 

TYPICAL ANALYSIS 100,000 pice 
Molvbdenu elk elween rrinad bethlehen (Carbon 
ter-Hardening ten he ! ! hoes 

tance, and its controlled carbon ranges 

‘ t abilit lo ithstand the elleets of 
ear and cold-battermg. When used mn 
cold- heading appheation the correct de 


yree Of hardenability must be supplied 











If you consume end mills the way This brand cuts down your end mill 
a coffee drinker consumes coffee... usage. production time and costs! 














The more end mills you use, 
the more you need Union 


Union also manufactures drills, milling cutters, gear cutters, hobs, reamers and carbide 
tools. Available nationally through Union warehouses in Atlanta, Chicago, Detroit, Fort 
Worth, Los Angeles, New York City, and San Francisco. S$. W. CARD DIVISION, Mansfield, 
Mass.; BUTTERFIELD DIVISION, Derby Line, Vt. 


UNION 


TWIST DRILL COMPANY, Athol, Massachusetts 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 
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Operators busy at many different tapping applications will tell you that Card taps can be de- 
pended upon for precision performance and long life — on job after job. And shopmen are 
sure of getting uniform top quality in gages as well as taps, every time they use these popular 
Card tools. S. W. CARD DIVISION, Mansfield, Mass. Card Warehouses: Atlanta, Chicago, 


Detroit, Fort Worth, Los Angeles, New York, San Francisco. 


CAF IM 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through fine distributors from Coast to Coast 





* bd 
Precision by the Truckload ball 
-- they’re Blanchard ground! haam 


This truck is loaded with 14 tons 
of steel. Its cargo is 33 soft steel plates, 
each measuring 27!4" x 2514" x 11.125", 
and ground to «+ .001” on a Blanchard 


Surface Grinder. 


Dies up to 84” across corners, can 
be ground on a Blanchard at great sav- 
ings. Grinding can be controlled with- 
out guesswork — leaving a flat, sharp die 

as soon as the entire surface is cleaned 
up. Die resharpening on the Blanchard 
allows you to get maximum life from 


your valuable dies and end plates. 


isk for details on the 15 standard 
Blanchard models. 


For best results in surface grinding... 


7 
PUT IT ON THE THULE 


THE BLANCHARD MACHINE COMPANY 64 strate st., CAMBRIDGE 39, MASS. 











THE BLANCHARD MACHINE CO., 64 State St., Cambridge 39, Mass 


Gentlemen: Please send me a free copy of “The Art of Blanchard Surface Grinding” (3rd edition) 


and “Work Done on the Blanchard” (5th edition) 


NAMI STREET 


FIRM STATE 
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Wesson micro-adjustable tools for combined BORING AND 
FACING use throw-aways for both purposes. 


MULTIPLE POINT micro-adjustable boring bars fer multi-diameter 
boring and chamfering, etc., have been added to the line. Each 
insert is micro-adjustable and once set, stays put. 


ee £ 


STANDARD MICRO-ADJUST ABLE estes tote are available with 
interchangeable anvils for different types of inserts, maximum 
versatility and maximum adaptability to different jobs. 


carbide 


Revolutionary WESSON tools 
uncover and cut hidden 

costs and scrap, 

improve finish 


Micro-Adjustable 
Boring Bars 

With Throw-Aways 
Sweep Industry 


\ nnounced barely six months ago, the Wesson line of 
micro adjustable boring bars designed Spec ifiecally for 
the use of throw-away inserts has taken metalworking 
by storm, replacing conventional boring tools, reamers, 
single point tools, and multiple point boring tools in 
scores of applications They are even being used for 


OD turning 


So general has been the acceptance and so broad 
the demand that the Wesson line of micro-adjustable 
boring tools has been expanded to a wide range of 
types both standard and sper ial. Shown here are just 


a few of the styles now in use in industry 


Wherever they have been applied they have shown 
tremendous savings in tool cost, greatly reduced ma 
chine down-time for tool ¢ hanges and minimized s¢ rap 
due to boring tool adjustment | argely contributing to 


this end are 


MICRO-ADJUSTMENT, an exclusive We on teature 


which provides a positive adjustment for diameter of 


0.001 inch for every graduation of the screw-head dial.- 


ELIMINATES GRINDING of tools. THROW-AWAY in 


serts permit from 6 to 10 indexes to new cutting edge 


before discarding the insert 


+ 


LOW CcOsT of insert greatly reduc mg outlay 


umption tooling 


‘continued on page Z 





carbide 


Micro-Adjustable Boring Bars 


Continued from page 1 


STANDARD PARTS used wherever pos 


ible to permit interchange between 


different boring tools, reduced inven 


tort ete 


CHIP CONTROL — complete with built-in 


adjustable chip breaker, making tools 
equally adaptable to long and short chip 


work 


LONG LIFE per tool change. In practically 


every Case, piece per cutting edge are 
higher than previous tool performance 


without any 


change in peed feeds o1 


cut 

\ complete new Wesson brochure 
covering these boring tools has 
Ask for Catalog 


heen pre pared 


+ MB-157 





Newest No-Skill Grinder 


Improved model of Wesson's 


Grinder which automatically produces 


Poweramic 


hone-like tool finishes at low cost in 
le tine It protects the tool igainst 
skill is 
Among the features responsible 
is Wesson'’s exclusive Tru-Are grinding 


Ask for Bulletin #PG-157 


faulty grinding. Practically no 


needed 


principle 


a 
Bresson, 


“aay essonmetal, 
tT beedtaiwns AW 


WESSON COMPANY DEPT. AD 


1220 Weedwerd Heights Bivd,, Detroit 20, Mich 
IN CANADA. 


WESSON CUTTING TOOLS, LTD. 


92 JUDGE ROAD, TORONTO 18, ONTARIO 








TABLE 1 





BEFORE | AFTER 





s 


Total grinding cost per tool) $3.50 
initial tool cost 


. 





Micro 
2 bladed 
Reamer adjustable 


boring bay 

C4 Wesson WH 
155 155 

+ a - — 
O12 ipr O12 ir 


—_——4 


L _ (cycle unchanged) Laon 


4 


Feed rate per revolution 


“Grinding cost, each | ‘$0875 


$11.50 fa 72/ insert 


Total cost per 
1000 pieces $37.50 : 
Total tool change down- 


time per 1000 pieces 


$0.22 

T 
| 40 minutes 12 minutes 
j 








Throw-Away Boring Tool Gives 
Better Finish Than Reaming 
and Cuts Tool Cost 90” 


Wesson’'s 


bars with square throw-away inserts re 


micro-adjustable boring 
placed two-bladed carbide reamers in 
an automotive transmission plant with 
the following results, without change in 


output rate 


1. Down-time for tool changes cut 
over 90% 

2. Finish improved 

3. Consumption tooling cost reduced 


from $35 per 1000 pieces to 22 
cents per 1000 pieces 


4. Reduced tool inventory 


Che parts are pearlitic planet pin 
ion carrier housings of about 200 Brinell. 
Reamer output was 100 pieces per grind 
his jumped to 400 pieces per cutting 
edge for the throw-aways. The number 
of shut-downs for tool changes was cut 


75% and shut-down time per change 
also cut 75%. Net gain well over 90%. 

Micro-adjustment is required only 
for initial setup. After that, simple in 
dexing insures accurate adjustment In 
serts are of Wessonmetal WH 





PLANING WITH 
“THROW-AWAYS”’ 


The planing operation 
shown here forecast some 
years ago that throw- 
aways were coming. It 
shows a Wesson MX-9 
Multicut holder with a 
throw-away insert of 
Wesson's broad-range 
Grade 26 steel cutting 
grade, taking a ‘4-inch 
depth of cut without any 
trouble on mill plate at 
200 feet per minute 
Planing is another of the 
big fields served by Wes- 
son ‘‘No-Grind’ tool 
holders and indexable 
inserts. Ask for Catalog 
#5510-M 
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SCREWS or NAILS THREADED 


with Hartford Special Automatic Thread Rollers 


Diameters from .086 to .3125” 
Thread lengths from Vs to 242” 


Large capacity hopper reduces refill time 
Positive positioning and feeding of blanks 


Variable bucket speeds 
Roll Class 3 Thread Fits 
Wired to J.1.C. Standards 


SPECIFICATIONS 
MODEL A-190-R 





Size #6 (.138) to i," 


depth dies 


ze 


Height 53” 





Hartford's line of automatic Thread Rollers can 
accommodate all types of machine screws, sheet 
metal screws, drive screws, wood screws, nails and 
screwnails. They will also knurl, burnish or groove, 
and can handle specials as well. 

These high production machines are equipped with 
a filtered lubrication system. They are vibration-free 
even at top speed. They are ruggedly designed, and 
engineered to provide “table-top” working level to 
reduce operator fatigue. 

Write for Bulletin TR-102 for complete information. 


Hartford Special also makes Drilling and Tapping Machines, Machine 
Components, Special Machines and the world famous Super-Spacer 


Screw Diameter Capacity: Machine Screw Sizes 
from #2 (.086) to #10 (.190) 


Thread Length Capacity: Ve" to 14" with stand 
ord depth dies; 2° with special depth dies 


Production Rate: 230 to 250 pieces per minute 


Machine Dimensions: Length, 42°; Width, 26”; 
Height to table, 33”; Height overall, 52” 


Floor Space Required: 4’ x 5’ approximately 


SPECIFICATIONS 
MODEL A-312-H 


Screw Diameter Capacity: Machine Screw 


Thread Length Capacity: Ys" to 2” with 
standard depth dies; 22" with special 


Production Rate: 80, 100, 120 or 
pieces per minute dependent on screw 


Machine Dimensions: Length, 62°; Width, 
391A"; Table Height, 36"; Overall 
Height, 63.4"; Hopper loading 


Floor Space Required: 4x6’, approximately 





140 


fA 
HARTFORD 


)oecial 





MACHINE TOOL ACCESSORIES DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
2804 HOMESTEAD AVENUE HARTFORD 12, CONN. 


Automatic 


Skin Drilling Drill and Tap Automatically 
eh with this 2-in- 


To replace costly, slow hand methods 
Grumman Aircraft Corporation designed 


and fabricated the “skin drilling ma the New DUMORE Series 28 


chine” shown here 


Ihe production requirement was—9000 


holes in aircraft skin assemblies consist 66 DRILL-N-TA p’’ 
ing of aluminum corrugated section and U NIT 


skin. Formerly, all holes were predrilled 


by hand in the corrugations and then 


transfer drilled into the skin. Now, hand Saves Set-Up, 


work is reduced to tack riveting skin Fixture and Service The Dumore “Drill-N-Tap” Unit is a 
and corrugation and for a few inaccessi driller and a tapper — all in the same 
ble areas Costs automatic machine. Two tools in one 
Operation — at the cost of only one! 

It drills or taps without attachments — 
no long overhang, or expensive clutches 
to wear out. Self-reversing motor, elec- 
trically controlled, withdraws tap by 
Units to cut costs and increase produc- reversing spindle rotation. You drill or 
tion on power take-off housings. These tap at the flip of a switch! 

units automatically drill and tap three Mounts in 3 minutes — anywhere — on 
holes in two sizes of housings without job after job for long or short produc- 
changing position on the same set-up. tion runs. It doubles the output of or- 
A 1"-thick steel plate is placed under dinary methods with less tool breakage 
the smaller housings for aligning to and scrap losses. Simple nose mounting 
proper position. Here, the drilling and device provides easy installation on less 
tapping are done on the same fixture. table area. Work mounts close to fix- 
Drill bushings are simply removed ture with little tool travel for faster 
Savings when tapping Tap futs into chuck—no cycling, less idling time. 10 speeds 
extra tapping head is required! from 265 to 4900 rpm 


This new machine clamps the workpiece One of the world’s largest farm imple- 


ment makers, Massey-Harris-Ferguson, 
uses three new Dumore “Drill-N-Tap” 


to prevent burring, drills #40 holes us 
ually %»” apart and indexes automatical 
ly to next position, A chain and sprocket 
1 H.P. drive, regulated by template and 
photo-electric controls, moves the drill 
head and lower ram assembly along par 
allel rails from hole to hole. The work 
piece remains stationary. Row on row 
indexing is done by an air driven gear 
and rack assembly. 50 to 55 holes per 
minute, or about four hours per assem 
bly, are now achieved 


In addition to the remarkably high time 
savings of 7'2 hours per workpiece 
other benefits include reduced jig time GET A DEMONSTRATION NOW. . . SEE YOUR DISTRIBUTOR, OR WRITE 
and number of jigs, extended drill life 
and the elimination of operator strain Tee CES Do MONS WII SUMORE SONI UNITS 


OOLLING « TAPPING « BORING - MULLING ~ FACING « RLAMING « (HAMPERING - OLRURTING 
The drill head used is a Dumore 20-011 


self-contained with a rotary vane com 


pressor lhis is but one of the many AUTOMATIC DRILL UNITS 
automatic drill units made by Dumore } TOOL POST AND 
for automation purposes. For complete } O HAND GRINDERS 


information, write The Dumore Com 


pany 1310 Seventeenth St., Racine, Wis PRECISION TOOLS ® 
1310 Seventeenth St., Racine, Wis 
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Provo macnn 
GREENLEE 


© 4 
AUTOMATIC BAR MACHINES 


HELP YOU BEAT RISING 


The cowman achieves speed and power in a good 
“using” horse by years of careful breeding 

Greenlee develops these same qualities in its Bat 
Automatics by continuous research and design 
improvement. One of the many superiorities of 
this speed and power is that it enables you to 
take full advantage of modern tooling practices 
Your Greenlee representative will be glad to 
show, you how it is done. Please submit print 


when inquiring about a specific job. 


Write for Catalog No. A-405 


GREENLEE 


BROS. & CO 


PRODUCTION COSTS 


SIX AND FOUR-SPINDLE 
AUTOMATIC BAR MACHINES 


GREENLEE Special Machine Tools 


@ Multiple Spindle Dr ng and Tapping Machines 
@ Transfer-Type Processing Machines 
@ Hydro-Borer Precision B ring Machine 


1984 MASON AVE. 
ROCKFORD, ILL. 
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The world’s most accurate 


Now distributed in the United States and Canada 
by Jacobs and your Jacobs chuck distributors 


The Albrecht 
Heavy Duty Drill Chuck 


Keyless construction 
Excellent gripping 
power 

Self tightening 
smooth release 
Very high accuracy 
Drill breakage 
minimized 


For tool room and the 
production line 


The Albrecht Heavy Duty Drill Chuck is available in 11 


taper back models in capacities up to %”. This is a keyless, 


self-tightening chuck of exacting accuracy 


The superlative performance of this precision 
chuck is now available to you through your 
Jacobs industrial supply distributor. He is baeked 
up by replacement parts’ stooked in the United 


States, plus the finest service facilities anywhere 


Call your Jacobs industrial supply 
distributor for full details and your 
copy of the new Albrecht catalog 


The Tool Engineer 





Close tolerance drilling easily accomplished on a tool Get the finest performance from your jig borer with 


room milling machine the world’s most accurate keyless drill chuck 


Albrecht Chucks are ideal on milling machines and jig borers 


> 


The Albrecht Keyless Chuck is ideal for use on high The Albrecht Small Chuck, Model 15 JO, is the finest keyless 


speed sensitive drilling machines chuck available for accurate drilling of the smallest holes 


April 1957 


Close tolerance drilling on high speed drill presses 


Sacob CHUCKS 


The Jacobs Manufacturing Co. West Hartford, Connecticut 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-4-59 





Cimpltiod piping 7 


3-WAY NORMALLY OPEN OR NORMALLY CLOSED 


sia “Be +f bt, e _- a | 


NORMALLY CLOSED NORMALLY OPEN NORMALLY OPEN NORMALLY CLOSED 


SUPPLY SUPPLY 
— oo 


Simply pipe to proper port... no change in valve necessary 


Piping supply to Port “A” provides Normally Closed operation — supply 
to Port “B" Normally Open operation, There are no changes to make in 
the valve ... just pipe to the proper port. All 3-Way valves have two 


cylinder outlet ports for piping convenience. 


300 SERIES 
2,- 3-Way 
Master Valves 


The exclusive Nopak-matic “Flow-Director” pilot head automatically selects 
pilot pressure from whichever port is used as inlet. It eliminates purchasing 


special valves for each application or re-assembling of parts. 


ELIMINATE CRISS-CROSS PIPING OF 4-WAYS 


310 SERIES 
2-, 3-Way 
Single Solenoid 
Pilot Operated 





__ SUPPLY 


Simply pipe to proper port... no change in valve necessary 


All Nopak-matic 4-Way valves can be piped with pressure to Port “A” or 
Port “B". Here again, the “Flow-Director” pilot head automatically selects 
pilot pressure from the inlet port. Flow through the valve is thus changed 


to meet the application requirements . . . eliminates criss-cross piping to 


the cylinder. There are no changes to make in the valve . . . just pipe to 

320 SERIES 
2-, 3-Way 

Double Solenoid 

Pilot Operated 


the proper port 


NOPAK-MATIC Plus Value Valves are available in 4", Ye", V2" and 


i” pipe sizes, for 2- of 3-Way Normally Open or Normally Closed 


operation with master (air), single or double solenoid pilot control heads. 


NOPAK-MATIC valves meet all! J.1.C. Standards 


VALVES and 
CYLINDERS 


GALLAND-HENNING NOPAK DIVISION © 2750 South 31st St. © Milwaukee 46, Wis. 
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400 SERIES 
4-Way 
Master Valves 


410 SERIES 
4-Way 
Single Solenoid 
Pilot Operated 


420 SERIES 
4-Way 
Double Solenoid 
Pilot Operated 


Catalog 165 de 
scribes in detail all 
the Nopak-matic Plus 
Values and gives com 
plete dimensions, in 
stallation and parts 
data 


catalog now. It will be 


Send for your 


forwarded promptly 


" P 
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TRUKUT increased 
production 
4 times... 





A small Mid-Western machine shop was confronted 

with an economic problem — production costs were too high - 

tool life was too short. While engaged in the job of cutting threads on 
1020 16-gage electric welded steel tubing, the shop called in Sinclair 
Representative Raymond F. Ohm for help 


Mr. Ohm reports: “Tool life was a maximum of only 100 pieces before 
burning took place. Thread was very rough, due partly to chatter because 
of thin wall of tube.” 


“IT recommended Sinclair TRUKUT™ EP Soluble Oil, Grade C, because 

it affords greater emulsion stability, longer tool life and better finishes 

with close tolerance. It also gives a greater cooling and load-carrying capacity 
to prevent tool welding and burning.” 

“With TRUKUT, production has been increased four times. Four hundred 

or more pieces are produced before tool is replaced. Also — finish of threads 
is finer, and general appearance of the finished piece is better.” 

“The shop found TRUKUT EP, Grade C, so satisfactory that it now 

uses TRUKUT exclusively.” 


If you have a problem with cutting or grinding coolants eae 

it will pay you to look into the advantages of Sinclair . DINO, the Sinclair Dinosaur, says: 
TRUKUT EP Soluble Oils. Contact your local ; \ 

Sinclair Representative, or write to Sinclair Refining —<—_ CONTACT YOUR 
Company, Technical Service Division, 600 Fifth Avenue, 


New York 20, N. Y. There’s no obligation. SINCLAIR REPRESENTATIVE 
| wow! ” 


CUTTING OILS and COOLANTS 
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top cutter design 

vm proves 

cutting efficiency and 
tool life 


BARBER.- 
COLMAN 
otters 









































free-flow of chips across cutter face tor reduced tooth breakage and 
increased feeds and speeds * 


Improved performance and tool life are provided by these 
Barber-Colman interlocking staggered-tooth side milling 
cutters* because chips flow freely across the face of the 
cutter teeth. The patented interlock of the teeth provides 
that the entering section of the tooth in the cut is always 
slightly ahead of the trailing portion so that there is no 
chance of piling up chips or blocking chip flow. Conse- 
quently, these cutters increase tool life and permit the use 


of greater feeds and speeds. 


Cutters of this type are recommended for long deep slotting 
cuts in steel, shoulder cuts and for milling operations where 
depth of cut exceeds the width of the cutting face. They 
work equally well in steel or soft non-ferrous materials 
The interlocking feature provides adjustment for accuracy 


and longer cutter life. 


Che operation shown here is milling a flywheel clutch cam 
at Caterpillar Tractor Co. A slot 1” long x 1%" wide x 1% 
deep is milled, removing .096" stock from sides and bottom 


ot cut. * Patent No. 2,230,662 


The Tool Engineer 





Compare these figures with operations in your shop: 


....Steel Forging, 241-285 Brinell 
Cutter Speed 
Cutter Feed 
Pieces per Hour 
Pieces per Sharpening... 


increases feeds and speeds 


Feeds and speeds which could stall conventional type cutters 
can often be used with this cutter design. The depth of cut 
may be as great as the depth of the cutter hub without im- 
pairing the efficiency of the cutters. Absence of chip accumu- 
lations reduces cutting temperatures to allow increased 


feeds and speeds 


This improved design eliminates any obstruction to the 
free flow of chips across the cutting face. Consequently, 
chip congestion found on cutters of conventional design is 
eliminated. Because of this chip action, cutting edges will 
produce many more pieces per sharpening. The absence of 


chip congestion also removes a major cause of tooth breakage. 


guarantees accuracy 


Through the interlocking feature, accurate slots can be 
milled throughout the life of the cutters. The width of 
conventional cutters becomes undersize with sharpening 
and they must be discarded or used for other work. The 
width of interlocking cutters, however, can be accurately 
controlled throughout the life of the cutters by using shims 
between the sections. Several widths of slot can be milled 
with the same interlocking cutter by using shims of varying 
thickness. 


These special cutters are only one example of Barber- 
Colman cutter design, specifically suited to particular job 
requirements. When you have milling problems, consult 
Barber-Colman Cutter Engineers for recommendations. 
Send us blueprints or a trial order for your special cutter 
requirements. Get top cutting efficiency through top cutter 


design 


BARBER-COLMAN COMPANY 


88 4 ROCK STREET e¢ ROCK 


Hob e Cutters 
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« Reame 


° Hobbing Machine ° 


FORD, ILLINOIS 


Hoh Sharpe ning Machines 





VASCOLOY-RAMET PRESENTS... 


NEW VR-75 quality carbide is a vacuum sintered steel-cutting 
grade developed specifically for use where high heat is generated. On 


such work, it will out-perform any grade of carbide available today 


VR-75 is an addition to the standard line of V-R quality 
AVAILABLE NOW steel-cutting carbides which meet 80°), to 90°; of all steel 
AA ‘ AD a . . . 

machining requirements. On applications where severe heat 
and shock conditions are a problem, new VR-75 is the 
thoroughly field-proven answer. It is ideally suited to heavy 
turning, facing, boring and milling jobs where coolants are 
not used . . . and will also give excellent results on a great 
many general steel machining operations. 

VR-75 gains its exceptional heat resistance, high edge 
strength and high shock resistance from the special blend- 
ing of tungsten carbide, titanium carbide, tantalum carbide, 
columbium carbide and cobalt. Maximum performance is 
assured by its grain structure and exceptional purity. 
Vascoloy-Ramet’s exacting quality control procedures as- 
sure a constant, superior, uniform product. 

In the history of the carbide industry, there has never 
been a higher quality product than new VR-75 steel cutting 
grade. 

For complete information, call your local V-R represent- 
ative or distributor, or write. 


In throw-away and long inserts 
for negative rake toolholders 


SEND FOR NEW BULLETIN 
Get complete facts about this cost-cutting carbide today. 
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@ High heat resistance 
NEW VR-75 HAS @ High shock resistance 





@ High edge strength 


VR-75 Has Set Performance Records 


on Jobs from 1 to 36 Diame 


New VR-75 will increase production . . . minimize 
downtime . . . and drastically reduce tool costs on 
rough jobs like these: 


Wheel turning » High speed rnilling 
- Roll turning - Crankshaft cheeking 


.. and many others. 


Vascoloy-Hamet Corporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 


894 Market Street * Waukegan, Illinois 
MANUFACTURERS OF CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-65 





fo save your 
machining time and 


reduce waste 


AMPCO METAL GRADE 18. 


CENTRIFUGALLY CAST STOCK BARS 


14 New Sizes! Sizes now range from 14" to 8” L.D., 
14" to 10” O.D. 12%” lengths. 


Purchasing Simplified! Stated sizes are now the 
sizes to which bars will finish. 


New Convenience! Finish allowance, “ic” on the 
diameter, both O.D. and I.D. You need make only 
finish-machine cuts. 


Same Dependability! Ampco Metal Grade 18 is a 
unique aluminum-bronze alloy that resists wear, with- 
stands shock and impact, lasts many times longer than 
ordinary bronzes. Ideal for bearings, bushings, gears, 
other parts. 





Stock the sizes you ordinarily use in maintenance 
and tooling — and get other sizes promptly from your 


ems. tock Rare are now ° . 
nearby Ampco stocking distributor. 


CONVENLENCE 
how I.D. and 


, finial Write today for new stock list. 








Dept. TE-4 
Milwaukee 46, Wis, 
West Coast Plant 
Burbank, California 


—AWy [Je AMPCO METAL, INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-66 The Tool Engineer 





SHEFFIELD ELECTRONIC INSTRUMENTS 
ASSURE HIGHER PRECISION 
IN YOUR GAGE LABORATORY 


ACCUTRON COMPARATOR 
Amplifications (Dual): 1000/2000, 2500/5000, 
500010000, 10000/20000, 20000/40000. 
Vertical capacity: 54%”. 

Gaging pressure (0z.): 2—4—8—16—40, 





ACCUTRON LEADCHEK 


Amplifications (Dual): 1000/2000, 2500/5000. 
Capacity: 10° dia.—36” long. Micrometer dial 
graduated to “tenths” 


ACCUTRON GAGE 

BLOCK COMPARATOR 

a (Dual): 10000 20000, 20000, 40000, 
/100000. Capacity: 0" —4”, 

Gaging pressure (0z.): 2—4—8—16—40. 





ACCUTRON INTERNALCHEK— 
MODEL N-7 


Amplifications (Dual): 
1000/2000, 2500/5000 
5000/ 10000. 

Gaging dia.: .370”’—12". 
Gaging depth: 14". 


ACCUTRON RING 
CHECKING INSTRUMENT 


Amplifications (Dual): 1000/2000. 
Min. size of work: 1” 1D. Depth: 5%”. 


ACCUTRON INTERNAL 
DIMENSION GAGE 


Amplifications (Dual): 
1000/2000, 2500/5000, 
5000/10000, 10000, 20000, 
Capacity: 44”"—36%”". 





ACCUTRON AMPLIFIER AND 
ELECTRO-JET PICK-UP UNIT 


oo 


ACCUTRON HORIZONTAL 
EXTERNAL COMPARATOR 


Amplifications (Dual): 
1000/2000, 2500/5000, 
5000/10000, 10000/20000. 
Gaging capacity: Up to 6”. 
Gaging pressure (0z.): 2— 


ACCUTRON HEIGHT 
INDICATOR 


Amplification (Dual): 1000/2000, Ver- 
tical range: 0’ —26”. 








For Detaled Tugormatian on any of these instruments, write to the 


Sheffield Corporation, Dayton 1, Ohio, U.S.A., Dept. 19. 
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MICRO-HARDNESS TESTER 
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Vertical capacity: 2%". 
Vice capacity: 1''A¢". 
Microscope magnifica FS 

tions: 200 x and 400 x. ama -’* 
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You need an 


| (ee @6Induction Heating Machine 
lf you have a oom lke this 


heat-treating 
job like this , 


ae 


Site 





New Ube edalial= 
LoL OR 4’ arol 0] 0m 010] 0 me,'foil-1-) 


For many years TOCCO has led the Induction Heating 5. Externally mounted circuit breaker and disconnect 
bield—manufacturing both motor-generator and vacuum located so that it is easily accessible 
tube oscillator type machines to meet every induction heating 
requirement. This new 50 KW TOCCOtron unit is a big 
brother to the 25 KW unit which has been serving the 
Metal-Working Industry for many years If your operation requires the hardening, annealing of 
, brazing of very small parts in very big quantities the new 
Here's What It Does 50 KW rOocC Otron ra do the job better, faster and at 
lower cost than any other method available 


6. Tapped plate transformer allowing variations of plate 
voltage 


With a frequency range of 350,000 to 600,000 c.p.s. the 
LOC COtron unit is ideal for surface hardening small diam 
eter parts to shallow depths (as the bearing race illustrated 
above), through hardening or annealing small sections and 
soldering or brazing small assemblies where the heating 
etlect must be very strictly localized 

Ihe greater capacity of the new 50 KW TOCCOtron doubles 
production rates formerly achieved by TOCCOtron equipment 


A Really Complete Machine 


This radio frequency unit is a truly complete induction 
heating machine, It contains not only all the direct current 
upply components and the oscillator components, but also 
all the control components required for either single or two 
station Operation 


Mail Coupon Today— NEW FREE Bulletin 


The Ohio Crankshaft Co. + Dept: G-4, Cleveland 5, Ohie 

The industrial heavy gauge steel cabinet which completely Please send catalog G showing TOCCO Induction Heating Equip- 

encloses all high potential circuits preventing radiation ment from 60 to 600,000 cycles 

interference and personnel hazards 
2. Meters in all sensitive circuits to enable the user to obtain Nome 

the maximum output and efficiency Position 
}. 3J-phase quadrature filament excitation of rectifiers for Company 
maximum life Address 
4. Externally adjustable grid bias and drive control for 

case in selling up new production runs 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-68 The Tool Engineer 
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New Broom 


\ revitalized leadership has been given the task of 
managing our Society according to annual custom, This 
new leadership brings new ideas and enthusiasm to be 
blended with the tempering effect of the more experienced. 
his is the way we progress. Let’s not be too disturbed if 
new ideas are proposed once in a while. It has been said 
that “nothing in progression can rest on the original 


plan 


| have had a wonderful experience this past year as 
your president. Space does not permit adequate praise 
of all who have helped. The Chapters with their enthus 
lastic acceptance of the Twelve-Month Plan met that 
challenge with far-reaching results. National Committees 
worked with dedicated purpose in their respective areas 
The National Officers grasped the Society’s problems 
with new understanding and with management skill kept 
the various activities in proper balance. Headquarters 
headed by our able Executive Secretary, was the hub 
iround which Society business and planning revolved 


Thanks to all for their splendid cooperation! 


There are still many problems for our “new broom 
to study and solve. How best to serve our members, in 
dustry and society as a whole will always remain the 
basic challenge. Next year at this time, we will again 
proudly recognize new marks of high accomplishment 


Sest of good luck to our new leadership 


IMMEDIATE PAST PRESIDENT 












Machining Costs Cut 25% 
by switch to NEW RYCUT 50 


Logan Engineering Co. 


‘an save up to 30% with 


THE PROBLEM manufacturer 


of precision lathes faced a tough production 


This Chicago 


problem from a time and cost standpoint 
Lathe spindles have to be tough and hard 
with high wear resistance —so the steel Logan 
originally used was SAE 52100. 

But the spindles were turned down and 
center-drilled from the solid to hole sizes as 
large as 1%”. And ID’s had to be accurate 
and free from scoring along the entire length 
of the spindles. 52100 provided the required 
mechanical properties but was slow cutting 
and created production difficulties and a high 
scrap rate 

Needed: A free-machining steel that would 
develop the high hardness levels, the tough 
ness and wear strength required for the ap 
plication 


THESE LA 


PLANT AT. NEW Y 
xHM + BUFFALO * 


RK «© BOSTON 


CHICAGO « 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


MILWAUKEE « ST 


report shows how you 


a Ryerson leaded alloy 


THE SOLUTION— Logan engineers had long 
been on the lookout that would 
solve their production problems so they were 
eager to try New Rycut 50 when this Ryerson 
50-carbon alloy steel with a controlled lead 
addition was suggested by Ryerson metal- 
lurgists. 


for a steel 


New Rycut 50 was a success from the start! 
Now, after two years, Harry Peterson, Logan 
plant superintendent, reports: “New Rycut 
50 has saved of our 
former costs in the production of lathe spin- 


dles. 


us a consistent 25‘ 
Rycut’s uniform machining and harden- 
ing properties have reduced scrapped parts to 
a minimum and the steel has proved satis- 
factory in every way.” 

This is just one of many case histories in 
our files on the steels in the Rycut series 
New Rycut 50, Rycut 40 and Rycut 20. 
Actual performance records show machin- 
ability increased as much as 50%, . . . tool life 
lengthened as much as 300°, when a Rycut 
steel is used in place of a standard alloy of 
comparable mechanical properties. 

To get further information on these great 
new cost-cutting steels or for quick shipment 
of any steel requirement, call or write your 
nearby Ryerson plant. 


RYERSON STEEL 


WALLINGFOR 


CONN. «¢ PHILA 


ANGELE 


ELPHIA 
* SAN FRANC 


CHARI 


UUs * LOS CO * SPOKANE 


INDICATE A-4-70 


NCINNATI 
* SEATTLE 
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how to produce 


MORE IDEAS 


By James A. Houle 


Field Service Engineer 
Adhesives and Coatings Div. 
Minnesota Mining & Mfg. Co. 
Detroit, Mich. 
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Many new developments are available to be seized 
upon by the imaginative tool engineer and converted 


into ideas for improvements in manufacturing. 
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Engineering is by definition a creative pro- 
fession. Yet many engineers are handicapped 
by a paucity of ideas. In capsule form, here 
are some sure-fire ways of stepping up 
creative power and developing originality. 


[O GENERATE IDEAS for new and practical ways to 
solve problems it is unportant to know how to use 
the power of imagination. Since mans beginning, 
imagination has played a decisive role in advance 
ing human progress 

iungineers today have a foundation on which to 
generate new and profitable ideas blectronics 
nuclear energy, automation and new production 
philosophies are some of today’s knowledge that 
can be used to fashion improvements in manufac 
turing facilities. Full utilization of these and other 
developments in manufacturing requires creative 
thinking 

lo fully utilize creative power to generate ideas 
a simple understanding of how the mind operates 
is important. For the purpose at hand, the mind 
can be divided into three parts “the loader, the 


thinker upper and the judge 
How the Mind Works 


The loader part of the mind collects the infor 
mation the senses bring in. It is like a personal 


accounting machine, recording on mental punch 





ALiuce. 


Three functions of the mind are important for gen- 


eration of ideas: the loader, the judge, the thinker 
tipper. 


cards the size and shape of objects and what a 
person sees and hears, sorting these cards into the 
appropriate slot In other words, the loader re 
lates the information to what an individual already 
knows 

The manner in which information is stored, as 


well as the amount, is mmportant bor example 
uppose that for the first time, two engineers see 
i new machine that automatically transfers steer 
ing columns through various stations and performs 


machining operations on the part at each station 


Ihe first engineer might simply store the experi 


ence with the mental note Here is a transfer ma 
chine that drills holes in a tube 

The second engineer, with adequate background 
information and a tendency to store cross-refer 
enced experience, might note mentally, “Here is 


t five-station in-line transfer machine that produces 








Hobbies and reading are pleas- 
ant methods for boosting an 
engineer's creative potential. 








500 completely drilled automotive steering columns 
per hour. The machine loads and unloads parts 
automatically and drills, spotiaces, reams and de- 
burrs holes. It has an air-powered transfer mech 
anism and is electrically controlled.” 

Irrespective of the nature of a production prob- 
lem, the second individual who has a store of 
knowledge consisting of a group of related ideas 
is much more likely to form the mental associatiens 
that will lead to a solution. 

The second important part of the mind is the 
judge. This part analyzes, compares and makes 
decisions. When generating ideas, however, the 
judge must be kept in his chambers until the prob- 
lem has been specified, all the facts gathered and 
the imagination searched for alternatives. Then 
the judge is called in to evaluate the idea. 

To take advantage of an idea it is necessary to 
take a positive approach. There will be many 
people who will say it won't work, or the boss 
won't like it, or it’s foolish. Even though the idea 
may be excellent, the new fields that a new idea 
opens up will be visualized by only a few 

The thinker-upper part of the mind is the “idea 
generator” and works on material brought in from 
the memory storehouse plus additional facts that 
are brought out as the problem is attacked. 

The thinker-upper takes these facts and fits them 
together in one sequence after another. Out of 
these combinations are fashioned new ideas. Some 
of these ideas go well beyond what was previously 


stored in the mental card file. 
How To Attack Problems Imaginatively 


Before a problem can be solved, it must be ana 
lyzed and stated in its simplest terms. When gen- 
erating ideas, every possible solution should be 
tried. Trying everything, however, does not mean 


shooting wild without a plan. On the contrary, 
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creative thinking 1s imagination with a purpose 


It involves keeping the mind open and receptive 


to new ideas. ol modifving the targets as new 


facts are learned 


Questions are great unlockers of ideas. “What 
if” and “What else” are two of the most important 
questions in any repertoire. Problems should be 
attacked with a persistent barrage of questions. Th 
answers created are the alternatives for possible 


solutions 


A set of guide questions will help to suggest and 


seek out wavs to solve problems 


cause and effect be 
ssibly the other? What if the 
What | ipper I ere turnes 


ites What is similar 
supply this for 
What othe 


xl oF shape would improve ts oper 
What does this part do? How 
if it were to he built else where 
the other end or in the middl: 

ymmetrical or asymmetrica 
of rotate? How could tl 
assembly ? How could 
Can it be done piecemea 
result of custom tr adit 
e this «sh ape? Car 
it better standing still? 
what form could it be 


id, rod, tube, triangl 


made of the p 


it already being 


To best stimulate the creative process, a plac 
privacy or at least one place where the mind 
relieved of the pressure and excitement of routing 
problems is important 

Many times an inspirational thought on how t 
olve an issue will flash through the mind Thi 
sudden flash is called “illumination inother way 


of saving that when the conscious mind cannot log 
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oose a satisfactory solution, the subconscious mind 
may plug in cross references, splice past experi 
ences with the present and pull the right switch to 
light up a possible solution to the problem 

It can happen in a shower, while shaving, driv 
ing to work or reading the comics. To make idea 
generating a habit, a system should be developed 
to help stimulate the imagination. Following are 


a lew tips 


@ Set certain times for thinking up ideas. Early 
morning is usually the best time because the mind 
A pad and 
If the spark of an idea is 


not written down when it is born, it may be lost 


has had a night's rest and is fresh 


pencil are big helps 
forever 


@ Keep a notebook or box where ideas can be lett 
to incubate or be available for discussions when the 
right opportunity comes. Some ideas have no im 
mediate value but when returned to. later they can 
inspire other ideas which are improvements on an 
old one or pertitwent to another needing immediate 
attention. Set a quota for ideas. Start with one a 
day. Then take en larges quotas as creative powes 


develops 

















Touring others’ plants, including those in different 


industries, can be a real stimulant to new ideas. 


@ det deadlines. Unless this is done, a person 


wait forever for that spark of genius 


may 
Virtuall 
everybody works better unde pressure The de 
sire to achieve an end within the deadline can by 
an excellent prod to the imagination.. While too 
much pressure may squelch mental resourcefulnes 
establishing goals can be a challenge to stimulate 


ire reased br in power 


‘ 


@ Ask questions. Will a change in operation 





quence improve the part? Can an operation be 


simplified or made safer? Can scrap be saved or 


used’ Can olhece forms of procedures be simpli 


fied? Can the quality of a product be improved 7 


@ Look around at the job, the plant the ma 
chinery used, what is produc ed and how it is made 


ind see if they can be improved 


@ Can a less-expensive material be substituted sat 
isfactorily for the material now in use? Can this 
material be trimmed or cut differently for greater 
economy or etheiency? Can a special tool be used 
to combine one operation with another? Can an 


other machine do it faster. easier or better? 
Exercises Boost Creative Power 


An engineer might complain that his job is lim 
ited or his future looks bare. Yet in his own de 
partment there can be obvious needs for new ideas 
or changes in product quality production rates 
waste reduction, et There are some specific idea 
tarters that can promote creative thinking and 


in turn, lead to greater personal profit and success 











An engineer without ideas is a person without a future. 


lo boost creative powers the mind must be 
exercised, For instance, it is a demonstrable fact 
that practicing mental arithmetic 20 minutes a day 
for 20 days will double a person's capacity to cal 
culate. Similarly, letting the imagination roam 
and be habitually inquisitive is helpful. Curiosity 
is important to creativity, but effort is its essence 

Reading is certain to boost creative power. Cre 
itivity mot only depends on mental flexibility but 
ilso upon experience. Reading will open up new 
horizons. Ideas and information can be quickly 


obtained through technical papers and in technical 
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magazine articles as well as from books 

Biographies will tell what great men have done. 
Information gathered from this type ol reading 
could be put to use for greater success. Reading 
many types of publications and magazines can sup 
ply raw material to the mind’s loader mechanism 
Of course, it is important to be selective in choosing 
reading material as well as to think while reading 
In this way, more ideas will enter the mind. Many 
times. ideas are sparked by passages that are not 
even related to the problem at hand 

Puzzles are a good promoter of ideas. The mental 
gymnastics required in solving puzzles is a chal 
lenge to the ingenuity. It gives good practice in 
trying one combination or idea after another, to 
fit the framework of a problem 

Hobbies also are good exercises if they put the 
imagination to work Painting and drawing are 
creative in themselves. Pencil lines or brush marks 
are fuel for creative power. All handicrafts rate 
high. Making something better satisfies the soul 
and stimulates the mind 

Conversation and public speaking can be a boon 
to imagination and original thinking. Debating o1 
active parti ipation in meetings will step up cre 
ative agility. Mental footwork needed to interpret 
another’s ideas. as well as the challenges offered 
in formulating a response, are stimulating 

Writing is an exercise in idea selection. It tones 
up the mental muscles. Writing technical articles 
for trade publications or papers for technical so 
cieties takes practical advantage of creative exercise 

Travel is another source of information for the 
mental storehouse Learning how others have solved 
problems is possible by touring their plants and 
factories. Being away from the job gives an op 
portunity to meditate, leaving the mind open to 
any stimulus. Notes should be kept so that later 
they can be referred to for new ideas obtained 


during these tr ys 


Summary 


lo best generate ideas, make full use of two im 
portant questions: (1) What if it is changed to 
? (2) What else could be done with it 4 
When an idea is born, it should be written or 
sketched. More than one solution should be sought 
for a problem. As many different alternatives as 
possible should be generated. Three or four alte: 
natives can inspire even more ideas—and in many 
cases better ones, too 
When an idea is created that sounds uncommon 
and maybe impractical, it should be examined for 
benefits and reasons why it might work. It is al. 
ways easy to find things wrong with any new idea 
(Creative imagination is needed to find the good 
points in an idea and apply them to specifie manu 


facturing problems 
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Milling Template 


Recently ‘a produc lion departme nt was tace 
with the problem of milling the edge of an irre 
ularly shaped opening in a small casting. The fix 
ture illustrated was made up to permit this job t 
be performed in a hand milling machine. (¢ 
ponents of the fixture are a base plate fitted wit! 
the necessary clamps to hold the workpiece, and 
upright plate which has a cut-out section of t 


same shape is the opening in the workpiece 


Cutting is done with an end mill mounted in th 


special adapter shown in the drawing The utte 


Roller bearing 


Cam follower 
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ocked in place so it will rotate with the adapte: 
\ ball bearing, pressed into the adapter, carries a 
hardened cam follower roller. This roller does not 
touch the cutter 

The cut-out area in the template is made large: 
than the desired opening by the difference between 
the radius of the cutter and the radius of the roller 
In use, the roller runs along the edge of the tem 
plate opening The opening is milled to size b 
feeding the machine table horizontally and vertically 
with hand levers, causing the roller to follow the 
edge of the template opening With a little practice 
it becomes easy to manipulate the feed lever 
that the roller follows the template 


Clint McLaughlin 
New York City VN. } 


End mill 
in adapter 
Template 


Milling 
machine table 
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Parallels for Lathe Chucks 


In many shops, there is a frequent need for 
parallels for use in lathe chucks to hold thin work 
In position for clamping kor some work 
ieces the chuck jaws can be reversed so the step- 
) the jaws can be used for support. When thes 
leps are not adequate for the purpose, the work 
piece is usually packed up into position with loos: 
blocks which must be removed before the lathe } keys in the slot where the chuck jaw rides. ‘lhis 
operated arrangement is easy to set up and the parallels can 
The parallels illustrated, which are made up i be left in position for repetitive work. 
ets of three, are secured to the chuck by a screw Henry Koslow 
threaded into a plate which hooks under the tw tronx, N. Y 


Fool and die shops are frequently faced with the intended for machining openings where the radii 
problem of machining rectangular openings in dit in the corners are too small to be machined with a 
blocks. These openings are usually made with radi ' standard end mill 
in the corners. The conventional procedure is t The tool used is a standard die sinker’s cutter 

iw most of the stock out and then finish the oper with a 7-deg taper. Radius of the small end of the 

by filis With this method it is difficult to cutter is the same as the radius to be milled in the 
et the sides straight and square with each oth rners of the opening; thus, for a inch corner 
nd filing is a tedious process radius a 34¢-inch diam cutter is used 

Milling is a more desirable method of finishi: The cutter is set up in a vertical milling machin 


the opening The milling method illustrated ind the machine hea titled deg to the sicle and 
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i deg to the front, Sketch | \ cut is 
the rough sawed opening as shown 
until the cutter enters the corner and cuts 
side wall. At this point the machine table is lowe 
to remove cutter from the openin This operat 
brings the radius of the corner to the same 
the radius of the cutter. With the radius co 
the table is raised and fed in for machini 
end wall 

When about half of the end wall has be 
chined, the cutter is tilted 14 deg, that is 
of being tilted 7 deg to the front it is tilted 
to the back. With the head in this posits 
end wall can be completed and the cornet 
half the front wall can be cut. The 
the opening 1s machined in the same 

The method described saves a gre: 
ind does an excellent Lape red cutters 
available in a variety of sizes. When no cutter 
desired size is available, one can be made by 
ing off the end of a smaller cutter until 


correct diame te! 


Overcoming Indicator Point Wear 


When parts fail to meet dimensional specifica 
tions, there is a possibility that the gage itself may 
be at fault. Wear on indicator points, for instance 
can easily cause inaccurate readings. ‘This 
forcibly brought out in one case in a 
shop where a 2.001-1.999-inch ID hol 
reamed in a stainless steel rotor wheel. The ma 
chine operator used an indicator bore gage set with 
a 2.000-inch ring gage to check the hol The ID 
of a reamed hole was measured as 2.001 inches by 
the operator. When the rotor wheel was sent fron 
the machining area to the final inspection area 
identical methods of measuring were used which 
showed that the hole was 0.0003 inch oversize 
Consequently, the part was scrapped 

A check showed that the indicating points of the 
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laloets 


|_| 


Position of milling cutter 


Front view 


Sketch | 


Cutter in position for milling die opening 


Sketch 2 


machine operator's gage were worn, causing a false 
reading. The inspector’s gage was in good condi 
tion. Wear on the machine operator's gage had 
occurred during a previous production run when he 
was measuring a group of rotor wheels having a 
Zz 500 ID. As a result of EXCessive use of the 
indicator gage on the same size parts, a 1.250 radius 
became worn on the indicator points. This made it 
impossible to get an accurate reading when. gaging 
the 2.000-ID holes. 

Subsequently, carbide-tipped indicator points 
were used on the same gage and no difficulties due 
to wear of indicator points were experienced, even 
when the same gage was used for measuring several 
different ID's 

Raymond ©. Andrews 
Kast Detroit, Michigan 





Side view 


axiomatic system 


simplifies assembly tooling 


R. A. Wagner* 


Chief Tool Engineer 
Crosley Div., 

Aveo Manufacturing Corp. 
Nashville 1, Tenn. 


Fig. 1. Position settings are established in three 
planes in making masters, such as this elevator fix- 
ture, in a tooling dock. Once locating points are 
established, the locator assembly is fixed by pourimg 
low melting alloy around the support detail. For 
added strength, dowels are fastened through pot 
and support. 


| KRODLOT ENGINEERING drawings engineering loft 
layouts and engineering specifications are basic 
information for tooling and production of assem 
bled products. This information defines the product 
with dimensional, mechanical and surface require 
ments in luding interes hange ability and quality, 
Planning for manufacture often requires some 
modification of original engineering information to 
determine the best manufacturing plan. So that 
such problems may be solved, both engineering 
designers and tool engineers must cooperate and 
coordinate their efforts They should base thei: 
studies for the first prototy pe model on the produ 
tion quantities involved and plan in ste h i mmannet 
that tooling built for a prototy pe model is accurat 
Because of the type ol parts and precision ind can be used later in a production line. 
demanded for interchangeability, airframe One of the results of such a study is a breakdow: 
production involves many problems virtually of the major components of an airplane into units 


unknown in other industries. A method of suitable for the production quantities established 


tooling that promises a way around these In preparing this breakdown special consideration 


difficulties is well worth careful consideration. must be given by both design and manufacturing 


Che method of tooling discussed in this article engineers to cleavage or dismemberment points 


may provide the answers to these problems. This is important in order that these points meet 


Senior member ASTE Nashville chapter. 
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Fig. 2. Tooling dock 


affords a three-dimen- 
sional locating means. 
This permits rapid and 
positive locating of any 
point in space with re- 
spect to the aircraft 


reference lines. 


stress requirements. Engineers must also give mucl 
consideration to interchangeability, areas re quiri 
master tooling, engineering loft requirements and 
the method of loft reproduction which will be used 
for tool manufacture 

Complicating suc h problems is the fact that one 
manutacturer may not produce the entire product 
While he may manufacture only certain compo 
nents, they must be produced with due concern for 
the end product Regardless of where parts ar 
made, they must fit and asse mblies must mate; each 
must be held strictly to engineering spec iheatior 

Crux of problems of tooling for production 
interchangeable components in the airframe indus 
try is how to secure necessary accuracy in masters 
Fig. 1, and transfer gages. ‘True interchangeability 
can usually be obtained by use of one correct mas 
ter. Conversely, the presence of two or more masters 
not absolutely identical has caused much troubl 

There are, however, disadvantages in the usé 
one master as a control medium for construction of 
fixtures, or checking interchangeable component 
especially where several plants are producing the 
same parts 

Aveo research and development have worked out 
a method to eliminate inaccuracies in tools, such 
as encountered in repair of damages or in maki 
engineering changes. Further, by use of this sy 
tem, termed “Axiomatic,” it is possible to duplir ate 
iny number of masters to exact dimensions and 
vuarantee them to be identical It has been th 
company s experience that no matter how carefu 
luplicate masters have been constructed by conven 
tional methods, they are not identical; if a dan 
aged master is repaired it may not be identical wit! 
the original, so the cause for skepticism of thes 
tools is well founded. 


Basic element in the Axiomatic system is a maste! 


tooling dock. Fi 2. This is a three-dimensiona! 


positioner for mechanically locating a point of 
plane in relation to the theoretical reference line 


The dock consists 1 the 


used in aircraft desigt 
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follown i steel remlorced concrete 


structure places reinforced concrete island 
which is isolated from the factory floor; four 
iligned straightedges, called longitudinals; trans 
verse and vertical straightedges on tracks; and lift 
ing and crane mechanisms 

The longitudinals are anchored to the island and 
Adjustment bolts 


Visalignment 


superstructures by “knee-fittings.’ 


ire provided on each knee-fitting 
between the straightedge and knee-fitting is com 
pensated for by a series of spherical washers on 
each bolt hach of the longitudinal straightedges 
is comprised of three individual units ten feet in 
length. Working surfaces are matched and held by 
rround splice plates 

The longitudinals, as well as all other straight 
edges in the dock 


diameter bushed holes along the entire working 


are equipped with 0.500. inch 


surface in 10.,000-inch increments These holes 
make it possible to divide the dock into reference 
rid lines corresponding to water lines, buttock 
lines and station lines used in the product design 
Phese holes 
the dock 


l-slots and a number of movable T-nuts are placed 


are used for positioning operations in 


ach straightedge is also equipped with 


throughout the dock for locking various Ly pes of 
fittings in position 
Measurement of height is determined from the 
ertical straightedges lhese are tracked in fore and 
ift directions by the crane mechanism and raised 
lowered for alignment to the longitudinals b 


mechanism The verticals are located at 


the lifti 


i desired position by a station fitting. These fitting 


have been locked into position before placement of 

the verticals. A pair of bolts inserted in the T-nuts 
in the longitudinal slot serves for this purpose 

accomplished by fastening a microbar 

of the 0.500 inch diameter holes on the 

ritudinals [his device is so constructed that an 

crement of measurement down to 0.001 inch may 

ittained between any two holes with the help ol 


t micrometer caliper o1 other precise instrument 


i9 
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big. 3. Steps in tooling a bulkhead assembly in normal and canted positions. 


By placing a station fitting at the upper and type and production tooling. Critical points of 
lower extremities of each vertical, and at an iden issembly must be carefully considered by manu- 
tical fore and aft station on the longitudinals. a facturing engineers in order to create adequate 
ross-sectional plane can be established. To com tooling to insure accurate interchangeability. Prep 
plete locating a point in space, it is only necessar iration of flow charts enables the tool planner and 
to have an additional means for locating on the other interested manufacturing people lo see an en 
cro ectional plane. ‘This is accomplished by addi tire assembl disassembled form 
tional straightedges. namely, the transverses. Thes Glass cloth layouts are prepared for master loft 
ire supported on the verticals and are brought into ind template duplication. Photo reproduction of the 
location by the same principle used in locating th engineering loft is utilized for rapid and accurate 
erticals to the longitudinals. When a cross section template duplication. To insure proper coordina 

comy leted idapter fittings are fitted to and in tion, a jig loft is used to transpose contours from 
dexed on the transverse straightedges to hold and the master loft to the jig tooling lransfer and 
position the various types of jig details master gages, jigs and fixtures are designed in such 

By having this tangible, stable and positiy i manner that they can be set in three planes by a 
means of projecting points into space it is possib fixed mechanical method; namely, the tooling dock 
to check back to original reference points ny instead of using portable or hand instruments, 
tine This is the prime advantage of the mas plumb bobs or transits. Finally, matrix pots are 
tooling dock in fabricating precision tooling ised to fix detail locators to the rough structure 

Use of the master tooling dock eliminates ind details are held in space mechanically, Fig. 1, 
ventional transits for alignment and scales for phy ind frozen into the pots by pouring heated Cerro 

il measurement between station lines. water line itris Step by step inspection of completed tooling 
ind butt lines in making jigs and fixtures. This has is iccomplished by optics and lines of sight, using 
ilways been a source of error in building conver built-in telescope and target fittings 
tional tooling and prevents coordination in thre¢ While no one of these steps in itself is completely 
planes. Where conventional tooling may fail in new, the over-all approach is an advance over pre- 

oordinating, Axiomatic tooling will give successful lous pleceme il methods kor example, instead of 

oordination vorking from details outward to assemblies, the 

This system of tooling is based on a number of final assembly fixture is established first. By using 

eneral priney les and procedures deve loped over a the master tooling dock to coordinate the detail. 
yy riod of years. some of which have previ susly beer fixture and tools of the assembly. correct coordina 
nentioned For instance, consideration must be tion is assured and problems of accumulating tol 


iven at the beginning of a project to both proto erances are eliminated. Similarly. when a question 
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arises over the fit of detail parts, it ca 
for granted that it is the detail that must 
rected This automatically cuts the chances 
trouble in two. 

Because use of the tooling dock speeds 
tion of jigs and fixtures, many subassembly 

in be set in the dock. This gives assuran 
they too will fit accurately. lurther, it is pos 
in high production programs to break dow 
assemblies to convenient small subassemblies 
may be impossible with conventional meth 
cause this system assures exact duplicate 
it is possibl. to quickly iccelerate into a 
duction program with many fixtures 

An example of this system of tooling is illustrate 
in Fig. 3. It shows two bulkheads, one paralle| 
a station and one canted. These two stations can 
considered as establishing breaking or coordi: 


points of an iirplane component lhe two 


heads indicate a configuration of parts or sul 


blies that attach to a structure at each station. 1 
insure perfect alignment, the water and Dutt line 
on the loft must be in proper relationship with th 
station lines A method of fixing them in posilior 
must be established Lherefore transpositior ot the 
engineering loft is made photog: iphically to th 
loft by addition of a hole pattern that 
determined as suitable for coordination and 
manufacture of master, transfer gages 
hixtures, 

The hole pattern as shown was established for the 
manutacture of templates, jig locators 
and dock setting httings The term jig 


both masters and manufacturing tools 
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big. 4. Cleft) Detail 
parts of a bulkhead 
assembly in relation to 
its jig loft. Each letter 
represents a detail part. 


big. 5. (below) View A 
shows side contour and 
attach hole pattern; 
view B gives contours 
and hole patterns for 
top and bottom portions 
of subassembly. 





noted inside the bulkheads are for the manufacture 
of master or transfer gages, while the outer holes 
ire for the manufacture of jigs and fixtures 

When in the process of study for the design of 
the tools. the tool design engineers establish a hole 
pattern in suitable locations for alignment with a 
number of lofted subassemblies in order to hold 
the corresponding water and butt lines in relation 
with one another. In establishing the hol patterns 
consideration is also given to the locator and tang 
details of the master tools or jigs and fixtures. They 
ire set not only to water and butt lines, but to sta 
tion lines as well, thus establishing coordination of 
ill tools in three planes 


The Origin 


engineering loft ire then changed Th idding the 


slass cloth masters, established by 


necessary io Oo oles transposing 





























Line of sight 


big. 6. Rough assembly fixture prior to attachment of the locating points with pot details in place. 


loft. Metal loft boards, made by photog: iphi« re 
production ire cut into tooling templates Iron 
which jig locators and jig tangs are manufactured 

When lofting is located on an angle in the prod 
uct, locating holes are established for calculation 
purposes and for the design and manufacture of 
dock fittings. Dock fittings are manufactured to set 
jig or mater tooling parts in three planes. In gen 
eral, jig loft establishes two plane s and the tooli 
dock, the third plane or the stations to which ce 
ordination must be maintained 

Production jigs and fixtures can either be set 
from a master or transler gage or set inde pendent! 
in a mechanical device such as the master toolin 
dock. In fact, a jig or fixture can be made and set 
from a master or transfer gage or, on the contrary 
i master or transter gage can be set fom a jig o1 
fixture by reversing the procedure, 

The jig loft of a bulkhead, Fig. 4, includes t) 
outline of detail parts that go into a minor sub 
assembly. This figure shows the method of 
jig loft for coordination. The bulkhead consists of 
parts A, B, C, D, FE, F and G. Contours of the 
subassembly and spacing in relation with othe 
bulkheads that go into the next assembly are critical 
lo properly coordinate all components of the major 


assembly, each subassembly must be correct and 


#2 


each part that goes into the subassembly must also 
be correct. 

From the glass cloth masters of jig loft any re 
quired number of duplicate metal copies can be 
reproduced by photographic processes, These copies 
can be cut up into jig or tooling templates for 
detail parts. From these, production parts or tools 
can be made or set. 

A subassembly for a bulkhead similar to the one 
described can be fabricated either by predrilling 
or piercing holes in each individual production 
part or by assembling all parts involved, less at 
taching holes, in a jig for drilling through the 
mating parts. The first method would be preferred 
for high production while the second would be 
more economical for low-production quantities. In 
either case, proper coordination can be maintained 
hy use of jig loft. 

By use of any two of the eight jig loft holes 
shown, points can be established in relation to any 
contour, pattern of attaching holes for subassem 
blies, complete componets and assembly of all com 
ponents into a final assembly. From these same 
holes, master tooling, jigs and fixtures and all 
manutacturing and quality control tools can be 
built, set and coordinated 


Ihe method of cutting jig loft boards into tem 
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use in manutacturing detail tools 
Fig. 5. Some of the same templates car 
ilso be used for manufacturing major and ino! 
jigs and fixtures. The same patterns of jig holes are 
used throughout and all templates coordinate t 
the same original jig loft holes or coordinat 
points. 
Contours can be tied together and_ predrilled 
holes for detail production parts can be tooled by 
transferring the same hole pattern established o1 


the jig loft lypical side contours and attached 


hole patterns are shown on Fig. 5A, while Fig. 523 


indicates the same for top and bottom portions ol 
the bulkhead. Other templates ean be coordinated 
in the same manner. Loft boards can be duplicated 
in whole or part, depending on the portion required 
to make the necessary templates; for instance, Fi; 
»B requires only the upper and lower portions of a 
loft board. To conserve metal, only those portions 
required are reproduced, Two boards are required 
to make a male and female template 

If all production predrilled detail parts are de 
veloped to the jig loft-in the manner described 
they can be accurately assembled together with the 
aid of a holding fixture. This fixture would locate 
the parts from contour, using blocks coordinated to 
the templates or to attach holes transferred from 
the original jig loft layout and to the eight jig loft 
coordinating holes 

If production detail parts are predrilled, an as 
sembly and drill jig will be necessary. This may be 
manufactured by attaching a jig loft board to the 
top face of the jig plate or table. Then, the next 
step is drilling and placing locating pins in th 

eht jig loft coordinating holes. From these and 
the templates nesting blocks for contours and drill 
plates can be made and accurately set. | p to this 
point coordination has been established in two 
planes, to water and butt lines Any holes pre 


drilled in the side flanges of the production parts 


can be coordinated and pinned to either the jig lott 


holes or other holes that were taken from the jig loft 
holes to 


i station line measurement from the fa 


of the bulkhead 


The next step is to establish station line dimen 


sions flor spacing two bulkheads accurately. Sup 


pose the station line dimension between a canted 
and noncanted bulkhead is 102.084 inches. then ay 
assembly fixture would be required to make such 


setting accurately, 


\ typical rough structure of an assembly fixtur 


is shown in Fig. 6 This structure has mounted o 


it necessal pot details for setting and fixing 
place with heated Cerro-matrix, jig tangs or lo¢ 


tors. These are set in three 


master tooling dock 


planes by use of th 
Station line or the 102.084 
inch dimension can be established by settling the 


dor to 10 centers or 100 inches, then by ind 
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i microbar from hole 100 to hole 110. The micro 
bar is then adjusted to a micrometer reading of 
2 O84 inches yiving the desired result, Necessary 
dock setting fittings are made to receive a canted 
bulkhead o1 part and compensation made in’ the 
station line settings for them. 

An end view of the rough structure indicating 
the setting of water and butt lines to the jig loft 
holes is shown in Fig. 7. Tangs or jig details are 
pinned to the crossrail of the tooling dock in rela 
tion to the station line upon which it is to be set 
The tang protrudes into the pots on the structure 
and, after inspection, heated Cerro-matrix is poure d 
bonding the tang into pla e act ording to dimension. 
Later. dowels are driven through the tang, Cerro 
matrix and jig pot for greater rigidity. 

Going back to the jig loft, the same pattern of jig 
loft holes is carried through templates and trans 


ferred to tools for detail parts, subassemblies and 





























Fig. 7. End view of assembly fixture shown in Fig. 6, 
indicating use of jig loft for locating holes. 


major assemblies to final assembly or mating fix 
tures. This system lends itself to complete coordi 
nation. 

Since it 1s often necessary to mate component 
units manufactured and assembled at different 
sources, a method of establishing and maintaining 
coordination is an essential element of any tooling 
system. If the prime contractor has a single quality 
ontrol master and furnishes it to several sources 
each will have to take impressions from it for 


duplic ition purposes or to make quality control 


3 





tools lor use in the individual facility Although 
design of fixtures may be different, each facility 
nust manufacture quality control tools so that holes 
md contours for the respective component units 
ill coordinate and assemble with each other 

With the system described, transfer or master 
rages and major jigs and fixtures can be made 
from each other. An inspection fixture can be so 
designed to transfer and set the impression Irom a 
customer-furnished master exactly to dimension and 
contour 

By use of the outlined method of coordination. 
starting with jig loft and following through to the 
minor and major assembly fixtures, it has been 
found that tooling is built so accurately that only 
periodic inspection or cycle mastering is required 
for the major tooling which affects coordination 
ind interchangeability. 

bach transfer or master gage, each major or 
minor assembly fixture and each major checking 
fixture is equipped with fittings for opti al instru 
ments so that each can be checked individually to 
insure no changes have taken place since the last 
check, Master or transfer gages, after being checked 
by optical methods and adjusted, if necessary, are 
placed in the fixtures and cycle mastered according 
to schedules established by quality control. Final 
inspection of the product is accomplished after 
removal from the fixture. If required, the product 
is placed in a quality control inspection fixture for 
this purpose 

A typical case of production tooling problems 
illustrates advantages of coordination. In this in 


stance, five assembly fixtures are supposed to be 


« Assembly fixture 


» Dolly 
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exactly alike and all detail tooling for parts which 
are to be assembled are already in existence. It 
was found that certain detail parts would not fit 
into each assembly without extensive hand fitting 
\ study of this problem revealed that the detail 
tools were made to loft and were correct but the 
five fixtures are apparently in error, no two being 
exactly alike. 

The tooling department, from basic loft informa 
tion, designed and built a transfer gage with a 
supporting dolly, Fig. 8, using the tooling dock 
method. All five fixtures were then reset to the 
transfer gage. This operation immediately dis 
closed that the detail parts as manufactured will 
assemble in any of the fixtures without fitting or 
trimming. The support dolly is designed so that 
the weight of the gage does not rest on the jig 


while resetting. 


Summarizing, this discussion has indicated how 
the use of this system for coordination of tooling 
can simplify problems of aircralt produc tion, Tools 
built by this system are simpler to construct and 
assemble. Better alignment and coordination are 
maintained and tolerences are held closer than they 
can be by customary methods. The cost is much 
less and the time span to build them is shorter. In 
addition, damaged masters can be repaired and 
restored to original dimensional settings; exact 
duplicates can be made and coordination can be 
maintained throughout. Jigs can be made from 
masters and masters from jigs in a shorter period 
of time and at less cost. This also reflects in lower 


cost of the end product 





| 
Rieailel 


Fig. 8. Transfer gage of horizontal stabilizer in position in assembly fixture, which is shown in phantom. 
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Fig. 1. Gun jacket set up on 60-inch lathe during production turning tests 
to compare results of brazed and insert type cutting tools. 
7 
...a@ production cost study 
By Leo T. Parker 
Project Leader |? 
and RIOR TO EVALUATION of solid carbide inserts at 
Millard T. Douglas Watervliet Arsenal, brazed carbide-tipped cutting 
Technical Writer tools were exclusively used for both rough and 
Manufacturing Methods Unit finish turning of ordnance items. Such tools were 
Watervliet Arsenal practical in that production schedules were being 
Watervliet, N. Y. met, but maintenance costs were high. Versatility 
of the tools was limited and, because only one side 
of each tip was used. large quantities of tools were 
required creating handling and storage problems 
Following successful tests on solid inserts, a pro 
Arsenal tool-evaluation tests are espe- gram for tool modernization and standardization 
cially interesting because they comprise was begun 
a. directly comparable production tests and Some of the specific difficulties resulting from the 


give precise cost figures. Mechanically 
held carbides saved time and money in 
the turning tests described in this article. 


use of brazed carbide tips are heat-induced strain 
in the carbide which result in cracking or breaking 


during grinding or cutting During heavy cuts i 


* Senior member ASTE Hendrick Hudson chapter. 
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braze frequently would soften and the tip could 
shift. This caused excessive breakage. Individual 
brazed tools were limited in the number and typs 
of operations they could perform Grinding was 
expensive because both carbide and shank materials 
had to be yround and shank life was limited by the 
number of times the shank could be ground 

Karly toolholders, in which a carbide insert was 
mechanically clamped could not be used in gov 
ernment facilities because polir y dictated that sev 
eral sources of supply had to be available. These 
inserts and toolholders were not interchangeable 
Watervliet engineers initiated a test program as 
soon as the sizes and shapes of inserts were st ind 
ardized. Toolholders differed only in the manner of 
clamping the insert and could be used with inserts 
of any manufacturer 

One of the first tests was a production compari 
son between brazed and clamped tools turning 280 
mm-gun jackets and tubes, Figs. 1 and 2. Band 
pocket and yoke-clamp types of toolholders were 
evaluated during these tests, with the band ty pe 
holder proving most practical for this Ope ration 

lhe alloy steel gun parts had hardnesses of 320 
to 342 Bhn. All cuts were taken dry and the same 
rrade of carbide was used for inserts and tips. The 

by 44 by I-inch tip was brazed on a 1 by 2 

inch shank. It had a 12-deg lead angle. O-deg top 


rake and a 0.02 by 0.120-inch chip breaker. Inserts 











Fig. 2. Gun tube turned during 


Table 1—Production Cost Comparison— 
280-mm Test 


Factor Brazed Insert 


Average time required to remove 100 cu inches 
stock with continuous cutting hours 


Average actual cutting time per 8-hour shift 
after allowances hours 


Average amount of stock removed per machin« 
per shift 


cu inches 
Time to remove 484.5 cu inches stock hour 
Average time saved per month hours 


Labor costs, at $9.90, saved per 
month dollars 


4, inch square by 14% inches long, had 0.02 by 
0.156 chip breakers ground on opposite edges of 
each end. All insert holders were designed for 15 
deg lead angles and —7-deg top rake. 

Speeds and feeds were varied to obtain optimum 
conditions with the particular tool being used and 
with respect to work diameter and material hard 


ness, Ave rave ¢ onditions were: ¢ ulting speed brazed 


145 fpm, insert 152 fpm feed, brazed 0.0312 ipr 


insert 0.0292 ipr: and depth of cut, brazed 0.2382 
inch, insert 0.3124 inch 

Based on the production and cost comparisons 
TABLES | and 2. it was apparent that insert tools 
would save both time and money. With the produc 


tion rates called for on 280-mm gun jackets and 





tests to determine if brazed or clamped-insert tools were more economical. 
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Fig. 3. Severe interrupted 
euts on the major-step 
thread diameter of 155- 
mm-howitzer breech blocks 
gave a good opportunity to 
compare brazed and insert 
type tools. 


tubes. monthly savings could amount to $2276.44 
if brazed tools were replaced by insert tools 

\ production problem encountered in machinin 
the major step thread diameter of a 155-mm-howil 


zer breech block, Fi 


testing program with carbide insert tooling This 


3. brought about the second 


operation involved a severe interrupted cut. result 


ing in excessive breakage of the brazed tools used 


Table 2—Tool Cost Comparison— 
280-mm Test 


Characteristic or Operation Brazed Insert 


Prepar hank ame for retipping minutes 
Braze tip to shank minutes 
Original grind minutes 
Grind four chip breakers minutes 
Regrind 6 at & minutes minutes 
Regrind (11 both ends and 4 chip breakers minutes 
Tips used during life of one shank number 


Tool processing time for one shank and 7 
tip 7 x 68.7 hours 


Tool processing time for cach expended insert hours 
Labor cost per hour doilars 
Labor cost for tool processing dollars 
Shank cost dollar 
Tip cost 7 dollars 
Brazing shim cost 7 dollar 
Insert cost (1 dollars 
Labor and material costs dollars 
Expended edges number 
Cost per expended edge dollar 
Edges used per day number 
Daily tool cost dollars 


Tool cost savings per month dollar 
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lool breakage was reduced by limiting the depth 
of cut but it was still high. Triangular inserts of 
several carbide grades, in mechanical type holders 
were then tested to see if tool breakage could be 
further reduced. Tools were evaluated on the basis 
f tool life, production rate, tool and production 
costs, and over-all performance. Toolholders were 
evaluated on the basis of general performance 

Tests on the 155-mm breech block extended over 
1 period of five months. A total of 372 insert edges 
and 28 brazed tool edges was expended during the 
comparison tests Insert tools resulted in lower tool 
costs, increased production rates and no breakage 
Upon completion of these tests, Insert toole were 
immediately adopted for this operation and con 
siderable savings were realized 

The breech block was rough and finish turned 


\ inch of 255-302 


m a turret lathe Approximate ly 
Bhn alloy steel was removed from each of the 
three thread segments, 11% inches on the diametet 
for a length of 37% inches. All cuts were made dry 
With the brazed tool, the optimum operating pro 
cedure comprised four roughing cuts and one finish 
ng cut. With this procedure two components were 
machined per tool edge expended, Estimated tip 
costs are listed in TABLE 3. The optimum operat 
procedure for insert tools consisted of one roughin 
ut and one finishing cut. Two components were 
machined per tool edge expended. Estimated insert 
osts are shown in TaBLe 4 for the four grades of 
carbides used as inserts 

The brazed tool had a ‘4 by by %y-inch car 
hide tip with a 0.025-inch radius. Tips were set 
vith zero lead and top-rake angles, and had 0.0% 


by 0.085-inch chip bre ikers lips were brazed of 





1'4 by 14-inch offset shanks. 


Iriangular inserts, 
f,-inch IC by ! inches 


type tools have none of the disadvantages of brazed 


long, had } q- ine h nose tools. Each insert type tool has four to eight cut 


radii and no « hip breaker. Lead angle was zero and 


ting edges and can do the work of 
lop rake was d de y The =¢ 


four to eight 
inserts were used with brazed tools so that tr insportation time handling 
right-hand band t pe toolholders 


and storage of tools are reduced about 80 percent 


With standard times for the two types of tools Insert type tools can he set in the machine 


Pasie 5, and with a basic labor cost of $7.70. the 


ys for 1215 breech blocks 
1.70 x O.57 $5332.64. Based on 
PanLe 4, Inserts 1 and 2 would 
breech-block job. Tool-cost savings resulting from 


use of inserts for a run of 1215 blocks would be: 
0.212 x 1215 $257 


easily and insert holders are long-lived when com 


production cost savin pared to the shanks of brazed tools. 


would be: 12] >x 
be used for the Because of the favorable results of these tests 
immediate action was taken to modernize the 


tool program at the arsenal 


entire 


Insert type tools are 
3. Total savings for a run of 


1215 breech blocks would be $5590.22 if insert tools 


were used inste id of br ivf d tools 


now used wherever possible with considerable re 


duction in machining costs 


The switch from brazed to insert type tools gave 


increased produc tion reduced costs and other bene 


, Table 4—Estimated Insert Cost 
fits. Because inserts are mechanically held. insert 
per Breech Block 


Characteristic or Operation Insert Insert Insert Insert 
1 2 
Fable 3—Estimated Tip Costs 


Original grind minutes , 

per Breech Block tte: eaaiiin a ae 

time minutes 285 

Characteristic or Ope ration Total grinding time hours 4.84 

Labor cost per hour dollars 2.30 
Prepare new shank minut Processing cost per expended 

insert dollars 11.13 

Braze tip to shank minutes Cost of Insert dollars 9.12 

Total cost per expended 
srind and regrind tip (7x8 minute : = 2 p p pitas one 
Prepare shank for retipping } minute Edges expended 


number 120 
Cost per edge 
Braze retips to shank j d 


dollar 0.169 

momen Blocks machined number 225 
Blocks machined per expended 

edg number 88 

minut Tool cost per block 


Grind and regrind retiy minut 


Proc ing time for expended tor 


dollar 0.09 
Processing time for expend hours 


Labor cost per hour 


dollars 


Processing cost for expend dollars able 5—Standard Times per Breech 


dollar Block for Two Tool Types 


dollar 


hank cost 
Carbide tip Characteristic Brazed Insert 


or Tool Tool 
Operation Methods Methods 
dollars 6 


Brazing shims ] dollar 


Total cost tor on 


Edges expended (4 number 28 Machining time minutes 38.73 
M 1 time tes 8.57 
Cost per edge exper follar aay we — 
Tool allowance per piece minute 
Blocks machined number 
Allowance (fatigue, personal 
locks chi ‘ er ‘ r ? 
Bloc machined | a9 number ‘ Standard time per piece 
Tool cost per block dollar 


minutes 
minutes 


Standard time per piece hour 





Steel Production from Card Control 


card programming has been 
industry with Allegheny Lud 
lums use of the system in 
steels. Installed on a 


Adaptation ol counter which is preset by punched card data to 


turned to the steel regulate the screwdown position Manual adjust 
producing electrical ment is unnecessary as the system itself controls 
reversing roughing mill. the setting and speed of the rolls 
preset control system is capable of controlling lS After the proper card has been inserted into the 
programmed passes from a single card at accuracies card reader, it is necessary only to actuate the mill 
if approximately 0.01 inch 


by pressing a button. Rolls now are positioned ac 
The control devel ped by General Electric s 


curately and there is no performance variation be 
iboratory utilizes in 


kngineering | electronic cause of different operators 
bY 
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Milling Fixture Holds Parts 
For Two Straddle Cuts 


\ special fixture is required when straddle mill 
ing square heads on cylindrical parts. When the 
heads must be accurate, parts must be held securely 
while they are moved from one cutting station to 
the other. It is not enough just to clamp the part 
at each station. Ameo Machine Products, Ine 
solved such a problem by constructing a multiclamp 
fixture on the dial plate of a Mead rotary indexing 
table. A combination of pneumatic and hydrauli 


pressure imparts uniform, controlled rotation to the 
table 


rwo EI of straddle cutter are 
positioned over this fixture to mill 
quare ends on cylindrical parts 
that project through holes in the 
top. The metal cover keeps chips 
out of the operating mechanism 
while the clear plastic shield pro 
tects the operator’s hands 


WOKKPIECE! “are wid b eipnt pe 
clal clamps, ch of which i 
equipped with a roller. The clamps 
are held closed by action of the 
roller against their restraining 
track, except at the loading-un 
loading station where they are free 
to swing open. Finished parts are 
elected into a chute point 

the cycle, a ted f ! 


tnat also blows awa 





DESIGNED FOR PRODUCTION 





Broaches Transferred Mechanically 


J ¢ 


N addition to moving the workpie e irom 

station to station, a bearing-cap manu 
facturing machine also transfers some of 
the tools. Top ends of four broaches, for 
elongating the holes in two caps, are re 
leased at the end of the cutting stroke. The 
broaches are then pulled from the holes 
by their lower ends. Before this machine 
was developed by National Automatic Tool 
Co., Ine., broaches were usually removed 


by hand in operations such as this 


FOUR BROACHES are held by detents in upper 
collets while broaching fixture tilts to re 
move two bearing caps from the transfer 
mechanism 


a 
FIXTURE return to broaching position 80 UPPER COLLETS retract so fixture can return 
broaches can be fed through drilled holes. Low caps to transfer mechanism. Upper collets ther 
er ends of broach ire clamped by lower collet descend to retrieve broache for next cut on 
luring cut another set of caps 
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MILLING MACHINE, here et 


tion, can be used for ver 
tical milling. Laboratory 


have shown that this slen 
der 
wood re 
tre and the causes of 
vibration because none of 
the metal 








Milling Machine Departs 


from Traditional Configuration 


| )csien d to basic mechanical principles rather 
than with traditional arrangement and con 
figurations of major components, this milling 
machine looks something like a modified bed type 
miller. Users report it combines the performance 
{a plain or horizontal milling machine with the 
advantages of a bed type machine. Engineers of 
the French machine-tool builder, Saviem, di 
termined that improvements in performance and 
savings during construction would result from 
a new approach to milling machine design 
This machine includes cross travel, has a 
slender upright and dispenses with the usual 
overhanging knee. The table rests directly or 
the bed and is supported along its entire length 
The knee slides 


horizontally in the bed. which 





for horizontal opera 
and production work 
upright head offers 


istance to cutting 


mechanically 





fi 


uperfiuous 


supports its entire length regardless of its posi 
tion during cross motion The spindle support 
ing upright slides in long vertical guides fitted t 
the knee 

Another advantage of this miller is the short 
distance ever which power is transmitted, [Le 
cause of this short distance, problems of elastic 
torque are lessened Operation of this machine 
is easy because vertically moving masses have 
been reduced and all controls are grouped at the 
front 

The upright head also serves as the spindle 
vearbox and supports the braked driving motor 
Its dimensions were carefully computed to com 
bine maximum rigidity with uniform distribu 


tion of internal strains arising from. cutting 























Hidden Troublemakers 


... residual machining stresses 


By Erik K. Henriksen 


Project Manufacturing Research Engineer 
Convair Div. 

General Dynamics Corp. 

Fort Worth, Texas 


Systematic study of the stresses im- 
parted to production parts by ma- 
chining operations was started as 
recently as 1933. The author dis- 
cusses his own extensive work and 
that reported by other researchers in 
laying a foundation for future appli- 
cation of the results. 


= Al. MACHINING STRESSES did not attract 
much attention during the early years of their in 
vestigation. ‘They had little or no effect on the 
workpiece and, for that reason, were not bothering 
production or design engineers in industry. Re 
search was continued, however, to try to under 
stand the propagation and effects of such stresses 
but these findings were like the “cure for which 
there is no illness.” 

Attention was dramatically focused on this sub 
ject when high-strength, temperature-resistant and 
heat-treated materials started to be machined in 
large quantities. Warping, dishing and cupping 
during machining, and failure during use gave 
evidence of serious problems, Requirements for 
close tolerances and high resistance to fatigue were 
Abstracted from Paper 9, “Residual Stresses from 
Machining Operations,” presented at the 25th ASTE 


Annual Meeting. Copies of the complete paper are 
available for purchase from Society Headquarters. 


9? 


not being met. Source of the troubles was traced 
to the high residual machining stresses induced in 
work-hardenable materials now being used in quan- 


tity. 


Origin of Machining Stresses: It is conven 
ient to consider a single-point tool cutting ot 
thogonally, where the depth of cut is equivalent to 
the feed in ordinary side cutting. Since there is 
no such thing as a mathematically sharp tool edge 
in practice, a cross section through the tool shows 
the edge as a curve, Fig. 2. 

There are normal and frictional forces between 
the chip and the tool and, because the edge is not 
mathematically sharp, there are also normal and 
frictional forces between the tool and the work. 
If they are large enough, the friction forces may 
cause the metal to flow. They may also partially 
create the internal deformation, which has been 
found in numerous photomicrographs, in the struc 
tures of the chip and the work. Flow pattern of 
the metal across the tool edge is indicated by the 
dotted line in Fig. 3. This flow can be described 
as a “drag” across the edge and explains, at least 
qualitatively, the formation of tensile stresses in 
the layers immediately below machined surfaces. 

This effect is localized around the edge and does 
not appear to have any relation to the depth or 
thickness of the cut. There is, however, a strong 
relationship between the thickness of the cut and 
the resulting stress, and it is suggested that there 
exists a stress distribution from the shear plane, 
around the tool edge and into the workpiece, Fig. 3 
As the thickness of cut increases, stresses penetrate 
deeper into the workpiece and residual stresses are 
larger. 

This explanation has recently been confirmed by 
another researcher who has shown that forces on 
the shear plane can be supported by two columns, 
Fig. 4, one of which is loaded in tension and 
enters the workpiece. This “pull” and the previ- 
ously mentioned drag combine to explain the ex- 


istence of tensile stresses in and below machined 
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Fig. 1. Magnified view of 
a machined, mild steel sur- 
face gives visible evidence 
of residual stresses and re- 
sulting material flow. 


surfaces. It is possible that other factors also con 
tribute to this effect. The normal ferce, No in 
Fig. 2. has a burnishing effect on the surface and 
if it is strong enough, may produce compressive 
stresses in the same manner as a roller or a burnish 
ing tool. 

Heat resulting from a cutting operation may in 
duce stresses in two different ways. A concentrated 
source of heat will make the material expand lo 
cally. Expansion is restricted by the cooler sur 
rounding material and the heated material will b« 
squeezed and may flow. When the heat source is 
removed, the metal will cool and tend to contract 
Since it was squeezed, it has become too small and 
because it is locked to the surrounding material 
it cannot contract to its natural size. That this 
material will remain stressed in tension has been 
experimentally confirmed. 

Cutting temperatures may also be high enough 
to cause metallurgis al changes in the metal If 
suc h changes result in an increase in volume, thers 
will be compression; if the volume is reduced 
there will be tension This effect has been sug 
gested as a possible factor in the production of 


grinding stresses 


Mechanism of Stress Formation: Methods 
of stress formation can be studied by considering 
a straight, flat piece held rigidly in a vise during 
a planing or shaping operation. To simplify the 
investigation, it can be assumed that effects of heat 
and N. can be ignored. The only stress-producing 
factor is the combination of drag and pull 

In the moment it is produced, the residual stress 
will be one of tension. It is reasonable to assume 
that this stress will be maximum at the surface and 


taper off to zero at some depth below the surface 


This stress distribution cannot be in equilibrium 
by itself. With the forces exerted by the vise jaws 
however, equilibrium does exist. When the work 


piece is released from the vise. the stressed side 
will contract, the plece will be shorter and curved 


and deformation will continue until a set of relaxa 
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tion stresses has developed so far that they are in 
equilibrium with the maximum stress initially set 
The resulting stress distribution in the piece is 
obtained by combining the two sets of stresses 
The original maximum stress is reduced by the 
relaxation stress, but the latter is usually consid 
erably smaller, The resulting stress is concentrated 
in a thin layer near the surface (except with strongly 
work-hardenable materials such as stainless steel 
and can be of the order of 60,000 to 100,000 psi 
If the area containing the resultant of all stresses 
near the surface is considered for a l-inch width 
the resultant stress is measured in pounds per inch 
This resultant stress is a measure of 
all stress effect 


the over 
It indicates the warpage that can 
occur in the workpiece and, when omitted as it 
usually 18, represents the error in experimental 
determinations of other residual stresses The 
resultant stress is also significant since it may 
be the cause of dimensional instability, and can 
lower both fatigue strength and corrosion re 
sistance 


Stresses from Single-Point Tools: The sim 
plest example of machining stress determination 
involves an end-cutting tool used in orthogonal 


cutting. Significant variables, when cutting carbon 


Fig. 2. Friction and normal forces acting on the chip, 
tool and workpiece during an orthogonal cut. 





_ 
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Fig. 3. 


orthogonal cut is indicated by the colored line. 


Material flow around the tool edge during an 
The 


dashed lines indicate stress flow around the tool edge. 
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Fig. 4. Diagram of stress components in the cutting 
process, based on work of R. Hill, helps explain ex- 
tensile below machined surfaces. 


istence of stresses 


eflect of the relief ingle 
varied 


effect. The 


with tools having 


tool [his angle 


without 


was 


hetween ly and & deg any visible 
made 


| hese 
study of 


previously described tests wer 
reliel 


interest as a 


angles ot ra deg 


tests are ol fundamental 


machining stresses but data for with side 


tools 


cutting have more practical application 


Preliminary tests with edge-cutting tools showed 
that depth of cut has no influence except for very 


than 0.016 


inch) when the 


slightly Lhe 


the end-cutting edge angl 


small values (less 
I adius 


effect 


radii 


nose 


stress begins to increase 


and have 


Stresses decrease with mcreasing nose and 


de reasing end-cutting edge angles. From the gen 


of the 


side-cutting edge angle 


eral behavior induced 

cluded that the 

no effect 
\ large 


follow ing ¢ onditions 


stresses, it was con 


would have 


number of tests were made under the 


Constants 
Side-cutting edge 
knd- utting edge 
Nose radius 


Depth oft cut inet 


inch 


(Cutting speed fpr 


Variables 
Normal rake 
Feed, inch per 

Carbon content 

between the results for 


difference 


the two higher carbon steels but the 0.35-( 


There was little 
steel 
showed significantly higher stresses 


feed 


in the same mannet 


Increasing resulted in increasing residual 


stress. as increasing depth ol 


As the rake 


became just as in the 


cut in orthogonal cutting angle was 


increased, the stress less 


Fig. 5. Black lines indicate variation in machining 
stress as influenced by normal rake angle and depth 
content of the used in 
0.10 


resulting from 


of cut. Carbon work pieces 


Colored lines show 
rake angle and 


Depth of cut for these test« 


these tests was percent. 


variation normal 
carbon content changes. 


was 0.008 inch. 
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cutting tools With 
inimum stress value was 
to increase as the rake 

\lthough this phenomenor 

has not beer ‘ " it should be born 


mind \ her 


tant. the nor 


residual stress 


should be 


edge-cutti too 


Stresses considered to this point have been 


the direction of cut. With a side cutting tool, the 


ulti ror it the finished surface is actually 
this, and probably other rea 

au stress component al right angies 

of cut. In other words, the stress 


il, Fis 0) 


ss than the straight component 


The cross component 
ts were made with shop tools, a 
i which were worn These tests showed lowe 
tensile stress than that induced by sharp tools. This 
is explained as an eflect of the normal force \ 
in Fi [his foree is larger for a worn too 
Such ol has a burnishing effect, which pro 
duces compressive stresses In these tests, the 
tensile s is still dominant but it is somewhat 
reduced by the compressive stress component 
With badly worn tools. the resultant stress might 
be compressive rather than tensile 
All tests were un ay except lor a single cam 
in which the tests was made with the piece com 
pletely under water Ihe stress was the same as 
with di uttin and it can be concluded that 
residual stresses are entirely mechanical in origin 
lemperature is not a significant factor at low and 
nedium cuttin speeds. Some tests were made with 
ring-shaped pieces in a lathe. With such a setup 
» study the eflects of cutting speeds 
up te nh Increased speeds result in lower 
stresses Ihe heavier the feed, the sooner the 
stress ues drop with increasing speed 
Austenitic stainless steel of the 18-8 Ly px has 
ipacity for stress accumulation not found in othe 
aterials. When a cut is repeated under identical 
conditions, the second cut results in a_ higher 
residual stress than the first. After a number of 
cuts, the stress value levels off and then tends t 
decrease slight Results of a large number 
tests showed the same characteristic pattern 
This behavior can be explained by assuming that 
the material work hardens to a considerable dept! 
through the action of the cutting tool. The first 
cut is taken in undisturbed material The second 
cut is taken in work-hardened material and the 
stress effect is greater. This accumulation of stress 
continues to a certain limit that is independent of 
the cutti con ons [The maximum stress wa 


4750 to 5870 Ib per 


Fig. 6. Variation of residual machining stress in 
relation to the direction of cut for a side-cutting 


tool. 
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inch, four to five times greater than found with 
arbon steels cut under similar conditions. Maxi 
mum stress occurred after removal of about 0.2 
nch of stock, regardless of the number of cuts o1 
their individual depths. The stress, after the first 
cut, would increase with feed as well os with depth 
t cut 

Reason for the reversal of the stress curve ts 
simply that the stresses plotted were calculated 
from the assumption that the stressed layer is in 
finitely thin and concentrated in the surface. This 
assumption was correct for carbon steels but ts 
inadequate for these stainless steels. The resultant 
of the stresses is located well below the surface 
The shape of the curve permits calculation of 
the true location of the stress resultant as well as 
its correct size 

This work has led to some practical conclusion 
for machining stainless steel, Austenitic stainless 
steel parts should be designed with the least pos 
sible machining allowance. This allowance should 
be removed in one cut with a fine feed. Ferriti 
stainless steel does not behave in the same manne 
Stresses are small; in effect they are only ‘4 to ! 
of those formed in carbon steel under the same 
cutting conditions 

Austenitic manganese steel and cast iron result 
in compressive stresses Armco iron shows highet 
stresses than those obtained with low-carbon steels 
lree-machining steels have lower stresses than 
those induced in equivalent carbon steels, Cast 
carbon steel results in stress data approximately 
the same as those found for rolled steel, except that 
it has a higher sensitivity to depth of cut and rake 
angle. Minimum stress was achieved with an 18 


deg rake angle 


Stresses from Milling Cutters: Other rm 


searchers have investigated the stresses induces 
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Resultont Stress Poralle! to Cut (ib per inch) 
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by various types of milling cutters working in 
AISI] E4340 steel heat treated to 200 Bhn. ‘They 
determined the real stress in pounds per square 
inch by etching off thin layers and measuring the 
bending deformation after each etch. Their results 
With the side mill, the 


measured stress component is) In the direction of 


ire summarized in hig ‘ 


cut; with the others, it is perpendicular to the 
direction of cut. In all cases, the measured stress 
was in the direction of feed. 

These curves show that high stresses are concen 
trated in thin layers below the surface and, in all 
cases, the resultant stress is « ompressive, The curves 
look much like stress patterns found with some 


gl inding operations 


Grinding Stresses in Steel: Research in in 
duced grinding strésses has shown an almost con 
fusing variety in results. This can be explained 
by the large variation in the compositions and 
hardnesses of the steels investigated. It is possible 
however, to note a trend in the results when they 
are correlated with the four basic causes of ma 
chining stresses: drag and pull, burnishing, ex 
pansion due to heat and metallurgical changes due 
to heat. Residual grinding stresses are of basically 
the same nature as other machining stresses. 

An unhardenable material, such as the low-carbon 
SAW 1020, results in stress distribution as shown 
in Fig. 8 when ground dry. The stress is tension 
with maximum values reached at the surface and 
well over the normal yield point of the material 
A light cut gives a larger surface stress but less 
penetration. Resulting stresses of 212 lb per inch 


for light cuts and 300 |b per inch for heavy cuts 
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are in good agreement with results found when 
cutting with single-point tools. 

Some published work has shown comparatively 
low values for the maximum residual stress. This 
can probably be explained by the fact that grinding 
conditions were severe and produced sufficient heat 
to partially anneal, and thereby relieve some stress 
in the surface. 

High tensile stress values, found when dry grind- 
ing AISI 52100 steel, have been reduced when an 
oil-water emulsion was used as a grinding fluid. 
When a grinding oil was used, the tensile stress 
almost disappeared. With suitable grinding condi- 
tions, it is possible to produ e compressive stress 
in the ground surface. This is advantageous since 
compressive surface stress is probably much less 
dangerous than tensile stress. 

Almost all grinding stress investigations have 
shown that residual stresses are two-dimensional. 
The component across the direction of cut is always 
less than the one in the direction of cut. Thick 
ness of the stressed layer is normally greater than 
the depth of cut and greater than the visibly de 
formed surface layer. 


Although the stresses left in surfaces by machin 
ing operations cannot always be prevented, an un 
derstanding of how they are formed can lead to 
reducing their effects. If tool engineers know the 
way in which a part is to be stressed in service, 
they can plan machining operations and directions 
of cut so parts can meet design requirements for 
life. This is just one more area where tool engi- 
neers and designers can work close together to 


achieve optimum results with economy, 


Fig. 7. Cleft) Milling stresses induced in 4340 steel 
as determined by Field and Zlatin. 


Fig. 8. (below) stresses resulting from grinding 


low-carbon, unhardened steel, as found by J. Frisch 
and E. CG. Thomsen. 
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tests compare finishes from 


cerami¢e and carbide tools 


By M. C. Shaw * and P. A. Smith 


Machine Tool Div. 

Mechanical Engineering 
Massachusetts Institute of Technelogy 
Cambridge, Mass. 


oa soe 


Demands for higher cutting speeds and 
greater precision have stimulated interest in 
carbide and ceramic tools. Tests recently 
conducted at MIT on finishes produced by 
such tools have developed much useful infor- 
mation on fields for application. 


7 CERAMIC cutting tools can be utilized to 
the greatest advantage in production, mor¢ 
must be known of their inherent characteristics and 
behavior under a variety of conditions. To develo, 
comparative data on ceramic tools, studies were un 
dertaken in the machine tool laboratories of Massa 
chusetts Institute of Technology, Fig. 1. Specificall 
tests were performed to determine finishes produced 


by ceramic and carbide tools under controlled con 


*Senior member ASTE Boston chapter. 

Abstracted from Paper 20, “A Comparison of Work 
piece Finishes Produced by Ceramic and Carbide 
Tools.” presented at the 25th ASTE Annual Meeting 
Copies of the complete paper are available for pur 
chase from Society Headquarters. 
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Fig. 1. Setup for testing finishes produced by ceramik 
and carbide cutting tools. 


ditions. This work was undertaken to better define 
the particular fields of application of each of these 
two tool materials 

In considering finishes produced in metal-cutting 
there are several sources of roughness on machined 
surfaces: those due to feed marks; those due t 
built-up edge (BUE); those due to crack formation 
at the tool up; those due to an imperfect cutting 
edge; those due to tool or work vibration or chatter 

Roughness due to feed marks is a function of tool 
geometry, feed rate and depth of cut, and can readily 
be computed. Roughness due to formation of a 
built-up edge is the type to be discussed, At low 
cutting speeds or temperatures many mate rials ma 


chine with discontinuous or semicontinuous chip 
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big. 2. Comparison of conventional tool and analog tool used for finish stud- 
ies. View a shows conventional tool; view b shows plan view of analog tool. 


and involve the formation of cracks which may run 
forward and downward from the cutting edge, thus 
yielding an irregular surface. A chipped cutting 
edge ora chatte ring tool will obviously produce an 
irregular surface 
In this study the tendencies of ceramic and tuny 
sten carbide cutting tools to vield built up-edge 
roughness are compared, Initially sharp tools suf 
ficiently rigid to avoid chatter were used at cutting 
speeds ene rally he yond those whe re roughness duc 
to crack formation is obtained 
In order to separate roughness due to feed from 
roughness due to built up edge, an analog tool 
Fig. 2, was used, A plan view of a conventional tool 
is shown at a while the analog tool is shown at b 
The size and shape of chip that is taken in the two 
ises are the same, while the feed and depth of cut 
ire interchanged, Cutting forces and lives of tools 
ind their analogs are the same 
lhe chief advantage of using the analog tool lies 
in the fact that the surface produced by the major 
ulting edge is retained on the surface of the bar 
where it can be examined. With the conventional 
tool the corresponding surface is cut away as the 
tool advances and cannot be observed since the 
surface is destroyed as the work is decelerated and 
brought to rest 
Carbide and ceramic tools used in this investiga 
tion were inch-square clamped tools having the 


following dimension 


side reliel, ¢ deg 
end-cutting edge 
side cutting edge 


nose radius, | 


The tool materials used were: C-5 steel-cutting type 
tungsten carbide; commercial ceramic tool material, 
designated A; and commercial ceramic tool ma 
terial, designated B. Ceramic tool material A was 
somewhat softer than material 2. Two types of steel 
were used as workpieces in this study, each being 
three inches in diameter. They were AISI 1020 and 
AISI 4340. All cuts recorded had an axial leneth of 
one inch. 

Phe principal variables which influence roughness 
due to built-up edge are: cutting speed, tool geom 
etry (effective rake angle), feed, cutting fluid, work 
piece temperature, tool material, and work material 
composition and structure, Cutting speed is by far 
the most important of these, so this study included 
1 wide range of speeds. The rake angle was fixed 
at values that have proved practical for carbide and 
ceramic tools from a strength point of view i deg 
while feed values used in this investigation were 
those characteristic of finishing cuts, 0.003 and 
0,005 ipr. No cutting fluid was used in most of the 
tests, but an effective fluid was used in a few com 
parisons at low speed. The workpiece was at room 
temperature in all tests and the same bars were used 
for all cuts so that there was little variation in work 
piece material from test to test 

[wo tracer instruments were used to measure the 
quality of the surfaces produced. One instrument 


had a diamond stylus of 0.0005-inch radius of curs 
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iture and yielded a root-mean-square roughness 
value, while the other had a steel stylus of 0.002-inch 
radius and produced a trace of the surface profil 
with a magnification of 11X in the direction ol 
travel and 32X at right angles to the finished 
surface. 

\ typical three-component dynamometer was used 
in obtaining tangential (F,) and radial (Fp) cut 
ting force components. The axial component (/ 
was of negligible importance for the analog tool. At 
the beginning of each series of tests sharp tools wer 
prepared by diamond grinding 

In the first series of tests, AIST 1020 steel was cut 
it several speeds with an undeformed chip thickness 
of 0.003-inch. This corresponds to the feed in a 
conventional cut but is equal to the depth of cut with 
the analog tool used. The undeformed chip width 


conventional depth of cut, was 0.100 inch. Root 


Fig. 3. Results obtained in machining AISI 
1020 steel with carbide and ceramic tools at 
different speeds. Effective feed is 0.003 ipr; 
depth of cut is 0.100 inch. No cutting fluid 
used. 
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mean square surl ice finish Values measured in a 
ircumferential direction, are shown in Fig. 3, to 
rether with the cutting force components, F, and 
F,. Also shown in Fig. 3 are the calculated friction 
force on the tool face (F) and the so-called coef 
cient of tool-face friction which is the ratio of the 
friction force (F) to the normal force (NV) 

Surface roughness is seen to increase markedly 


vith decrease in cutting speed, due to the formatio: 
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it a larger and larger built up edge, At speeds above 
100 fpm, there is little difference between the sur 
face roughnesses resulting from carbide and cerami 
tools. There is, however, a significant difference in 
the finish characteristics of ceramic and carbide 
tools at low speeds. The carbide tool shows a maxi 
mum roughness at a speed in the vicinity of 50 fpm 
This is characteristic of both carbide and HSS tools 
However, in none of the work done with cerami 
tools has such a maximum been observed. The 
built-up edge that forms on carbide or HSS tools 
below 100 fpm appears to be unstable at the higher 


speeds of this range and fluctuates in size That 
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which forms on such tools at low speeds seems to 
to be firmly anchored to the tools and remains much 
more constant in size, thus yielding an improved 
finish at low cutting speeds. This is despite the for 
mation of an edge of ever-increasing size. The edge 
that forms on ceramic tools never appears to become 
stabilized but fluctuates in size and hence gives rise 
to increasing roughness to the lowest speeds. 

The power component of cutting force is seen to 
follow closely the values of roughness. Presence of 
the built-up edge can have two opposing effects on 
the cutting force. First, the edge will cause an in 
crease in the effective rake angle of the tool which 
in turn causes a decrease in F p at the rate of about 
one percent per degree change in rake angle. Sec 
ond, the increased roughness of the generated sur 
faces, i.e., face of chip and finished surface, will give 
rise to greated frictional resistance and hence an in 
crease In  f with built up edge. As long at the edge 
is unstable, the second of these effects seems to be 
predominant and hence F, rises as the size of the 
edge and the roughness rise. However, if the edge 
becomes stable, as it does for a carbide tool at low 
cutting speed, below 50 fpm, then the rake ang 
effect associated with the built-up edge plays the 
major role and as it continues to increase in siz 
the cutting force will decrease. 

lor cutting speeds of 70 and 16 fpm, the radial 
force component F seems to fluctuate more when a 
large unstable built-up edge is present than when a 
large stable edge is present. At 16 fpm the Fp force 
trace for the carbide tool becomes steady sooner: 
than in the case of the ceramic tools, thus indicating 
the presence of a more stable edge for carbide than 
for the ceramic tools at low cutting speeds. 

When the cutting speed is sufficiently high that 
the built up edge has virtually disappeared, the cut 
ting forces become constant and remain essentially 
Actually 


in the high-speed region, cutting forces slowly de 


constant with further increase in speed 


crease with increased speed due to a decrease in 
tool-face friction with rise in tool-face temperature 
The point at which the built-up edge disappears is 
more a matter of tool-face temperature than decrease 
of time of contact with increase in cutting speed. In 
cutting a thin chip, 0.003, inch, the built-up edge is 
retained to high speeds, 300 to 40 fpm. For a heavier 
cut, it would disappear at a lower speed and _ the 
force and finish curves of Fig. 3 would be com 
pressed to the left 

The power component of torce ts less for the cer 
amic tools than for the carbide tool for all speeds 
above 50 fpm in this instance. This means that 


the energy consumed per unit volume of chips (1 


big. 4. Results obtained when AISI 1020 steel i- 
machined with carbide and ceramic tools at different 
cutting speeds with an effective feed of 0.005 ipr: 
depth of cut is 0.100 inch. No cutting fluid used. 
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iiso less for ceramu tools than for the carbic less ethcient at lower speeds the change in coetlicient 
tool. Where the unit volume is | cu inch of friction would yield just the opposite opinion 


The reason for this result lies in the fact coefhcient 


| ' in-lb of friction is not alone a measure of what happens 

P J on the tool face but also what happens on the shear 
where plane. hus, the coefficient of friction is not a re 

h effective chip width (Fig. 2b), inch liable quantity to observe in comparing the pet 


formance of ceramic and carbide tools 
l effective chip thickness (Fig. 2b), incl Results of tests on the same AISI 1020 steel with 


the undeformed chip thickness increased from 0.003 
Ihe curves of friction force on the tool face and 
to 0.005 inch are given in Fig. 4. The surface rough 
coethcient of friction vs, cutting speed are instruc 
ness increases with decrease in speed but no maxi 
tive in showing that the coefficient of friction is not ; 
mum was observed for the carbide tool in this in 


i good measure of the efhiciency of cutting As the ’ 

stance. The surface roughness plot shows that the 
cutting speed is decreased it is evident from Fi ) 
eramic tools lose their built-up edge at a lower 
that 


speed than does the carbide tool, This is undoubtely 


due to the ceramic tools having a somewhat higher 
he energy per unit volume increase 


temperature than the carbide tool at the same cut 























AISI 4340 
machined with carbide and ceramic tools at different 
cutting speeds. Effective feed is 0.003 ipr; depth of 

While is it clear from considerations of energy pel cut is 0.100 inch. No cutting fluid used. 


unit volume surface finish that cutting becomes 


Fig. 5. Results obtained when steel is 
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peed under the same conditions 
[his observation is supported by the nature o! 
the chips produced by ea h type of tool The cat 
hide chips at 35 fpm were distinctly discontinuous 
while the ceramic chips | roduced at this speed were 


_ 


ecmicontinuous ince the temperature increases 
when the cutting Sper d is increased, ¢ hips are gene! 
illy found to change gradually from discontinuous 


This is due 


to the fact that all materials tend to behave in a 


to semicontinuous to fully continuous 


more ductile fashion as their temperatures are in 
creased 

Ihe force values for ceramic tool A are higher, at 
peeds higher than 500 fpm, than those for the other 
two tools in this case This and other tests lead to 
the conclusion that the power required by a ceramic 
tool is not necessarily less than that for a carbide 
lool 

Force traces clearly show the increase in cutting 
force associated with a decrease in cutting speed 
The increase in the fluctuation of radial force with 
increase in built up edge, decrease in speed, is also 
clearly evident. The 35-fpm test for the carbide tool 
rave a discontinuous chip \ cutting fluid that is 
normally effective at low cutting speeds, carbon 
tetrachloride, was introduced at 35 fpm. The de 
crease in the cutting forces due to cutting fluid is 
more pronounced for the ceramic tool than for the 
the carbide tool 

Results for AISI 4340 steel are presented in Fig 
’ Here avait i madxitnum surtace roughne S5 1s 
found with the carbide tool at about 50 Ipm, since 
the chips were not discontinuous. No similar rough 
ness maximum is observed for the ceramic tools 
lhe cutting force curves are similar to those for AISI 
1020 steel but in the present case both cerami 
tools require more power than the carbide tool when 
operating at the same speed The coefhecient of fri 
tion again increases as the energy per unit volume 
ov F,, decreases 

While litthe difference is evident between the cu 
cumferential profiles or surface roughness values 
for the different tools, differences between the axial 
profiles are clearly apparent. For example, at 200 
Ipm axial profile s revealed that ceramic A gives the 
poorest finish at the highest speed 

Traces for cuts made at 15 fpm, with and without 
carbon tetrachloride, show that the carbide tool gave 
a greatly improved finish with the coolant but the 
ceramic tools did not. This result was opposite to 
that found earlier for AISI 1020 steel and suggests 
that the ceramic tools had been altered when operat 
ed with a large built-up edge at low cutting speeds. 
lraces were therefore made on the front clearance 
surfaces of the tool. The results showed that the 
carbide-tool surface was smooth, while the ceramic 
tools were damaged by microchipping. The damage 


was done at lower speeds where a large unstable 
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built up edge was present on the ceramic tools an 
caused them to chip. 

lhe foregoing experiment was repeated, cutting 
the same amount of AISI 4340 steel, but this time 
traces were made of the front faces of the tool before 
and after the five inches of cutting. From these it 
may be concluded that ceramic tools should not be 
used at low cutting speeds because a large unstable 
edge is formed. It would therefore appear that any 
further study of the finishing characteristics of cet 
amic tools at low speeds is without practical pul 
pose 

The fact that the built-up edge produced on a 
carbide tool is much more stable than that produced 
on a ceramic tool was dramatically illustrated by 
ixial-profile traces of the low-speed cuts produced 
using carbon tetrachloride. The carbide tool gave 
a rough surface while the ceramic surfaces were 
moderately rough. When this particular carbide 
tool was examined it was found that it had a large 
built-up edge welded strongly to its top surface. This 
acted as the real cutting edge. The carbon tetra- 


chloride could not remove the built up edge which 


had formed earlier during dry cutting at 15 fpm. 


Such a strongly adhering edge that defied the action 
of carbon tetrachloride was never found on the cer 


amic tools at low cutting speed. 
Conclusions 


Surface finishes produced by ceramic tools at high 
cutting speeds, where the built-up edge is either 
small or nonexistent, are practi ally the same. While 
carbide tools are normally found to give a surface 
of maximum roughness at about 50 Ipm, cerami 
tools continue to give surfaces of increasing rough 
ness with decreasing speed 

Ceramic tools tend to form a much less stable 
built up edge at low speeds than do carbide tools 
Partly due to this and partly due to the fact that 
they tend to be brittle at low temperatures, o1 
speeds, ceramic tools are found to chip badly when 
operated in the presence of a large built-up edge 
at low speed. 

Ceramic tools should not be used at low speeds 
either for finishing or roughing operations Phe 
cutting-force characteristics of ceramic tools are 
similar to those for carbide tools. Cutting forces for 
ceramic tools are sometimes found to be less than 
those for carbide tools and vice versa. In several 
instances the chips produced by ceramic tools have 
been found to be more ductile than thos produced 


gests 


at the same speed with carbide tools. This sugg 


that a somewhat higher operating temperature re 
sults with ceramic than with carbide tools. In such 
instances a more rapid disappearance of the built 
up edge with increased speed is found for cerami 


than carbide tools 
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CARBIDES 


... that are weldable., 
machinable and heat treatable 


By John L. Ellis 


Chief Engineer 
Sintercast Corp. of America 


Yonkers, N. Y. 


’ 

I: OR MANY YEARS, applications of cemented car 
bides have been retarded because of fabrication 
difficulties and resulting high costs. Since con 
ventional carbides are worked with diamond wheels 
major corrections of form or size of a tool ar 
time-consuming and costly. Alternative methods 
of finishing special contours with standard wheels 
otten pose serious problems which challenge the 
ingenuity of the diemaker or tool engineer. More 
often, the use of cemented carbides is avoided alto 
gether, although their wear resistance, tool life and 
the resulting product quality would fully justify 
their use. 


As a result of several years of research, a new 


Abstracted from Paper 13, “A Machinable, Heat 
Treatable and Weldable Cemented Carbide for Tool- 
ing Purposes,” presented at the 25th ASTE Annual 
Meeting. Copies of the complete paper are available 
for purchase from Society Headquarters. 


April 1957 


family of cemented carbide tool and die materials 
has been developed In contrast with conventional 
cemented tungsten carbides these materials respond 
to heat treatment, such as annealing and quench 
hardening, and can be machined in the annealed 
condition. In this respect they resemble tool steels 
One particular type attains a hardness of approx 
mately K,, 69 to 72 after quenching from 1750 | 
When fully annealed, the hardness of the same 
material can be reduced to Re 35 to 40. In this 
annealed condition, the carbide, Fig. 1, can be ma 
chined by chip-removing procedures on ordinary 
machine tools, using commercial high-speed steel 
or carbide cutting tools. In the hardened condi 
tion, these materials exhibit resistance to wear 
brinelling, scuffing and abrasion 

The material has a composite metallurgical struc 
ture consisting of titanium carbide with steel as 
the cementing agent or binder. Titanium carbide 
has been selected in preferenc e to tungsten carbide 
primarily for economic reasons. There is an abun 
dant supply of raw material and processing is less 
expensive. As a result, the refractory, wear-resist 
ant phase of the new material costs about 1/10 of 


that in cemented tungsten carbide. Steel has been 
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selected as the cementing phase because it con 
tributes heat treatability to the composite struc 
ture. Also steel is relatively low in cost when 
compared with the cobalt binder used in cemented 
tungsten carbides 

The material is produced by a sequence of oper 
ations which start with the compacting of titanium- 
carbide powder in tool steel dies. The resulting 
porous compact is sintered at high temperature 
and infiltrated with molten steel under vacuum 
The “densified” billet is then annealed and ready 
for machining. TaBLe | compares the character 
istic processing steps of the material with those 
for cobalt-bonded carbide 

Upper limit of carbide concentration is dete: 
mined by the machinability needed in the annealed 
condition, Substantially harder and more wear 
resistant grades are obtainable when requirements 
for machinability are disregarded bor example, 
grade A is more wear resistant in the hardened 
condition than grade B, as a result of its higher 
carbide content. In its annealed condition, how 
ever, it is at the limit of machinability. The mi 
crostructure of grade B in the annealed condition 
exhibits well-rounded carbide grains embedded 
in the steel matrix which shows spherodite In 
the quenched condition, the microstructure of 
the binder shows fine martensite. The relatively 
wide separation between individual carbide 


grains 


accounts in part for the good machinability of 
this grade. By compacting the titanium carbide 
powder at a higher pressure (prior to the infiltra 
tion with molten steel) grades are obtainable with 
closer spacing of the carbide grains. Increases in 
carbide concentration, Fig. 2, result in harder ma 
terials, both in the annealed and hardened condi 
tion Also. increased carbide content diminishes 
the hardness differential for the two conditions 
Some of the physical properties of grades A and 
B are shown in Taste 2. Comparisons of the coefh 
cient of thermal expansion and the modulus of 
elesticity for cemented tungsten carbide, steel bonded 
titanium carbide and mild steel are shown in TABLI 
}. This table shows the greater compatibility of 
steel with the new carbide material in comparison 
with cemented tungsten carbide Data indicate 


the possibility of creating composite tool designs 


Table 1—Comparison of Characteristic 
Processing Steps 
Steel-Bonded 

Carbide 


Carbide powder 
and steel 


Processing Steps Cobalt-Bonded 


Carbide 


Primarily carbide 
powder and cobalt 


Raw Material 


Binder addition During furnace Before furnace 
treatment by treatment by 
infiltration milling 

Low pressure to 
retain permeability 
of porous compact 
By filling the pores 
with molten steel 


Powder compacting Medium pressure for 
green strength 

and sinterability 

By reducing pore 
volume resulting 

in shrinkage 
Annealable and None 

hardenable 


Densification 


Heat -treatability 


consisting of facings of the new carbide with a 
steel backing. High-strength, relatively stress-free 
methods of attachment, which hitherto have caused 
a great deal of difficulty with cemented tungsten 
carbide, now appear feasible because of this com- 
patibility. For example, it has been found practi- 
cal to attach a grade A wear strip to steel shanks 


by heli-are welding. Rest blades produced by this 


technique are used in a centerless grinding opera- 


tion. 

For the purpose of welding the material to a 
steel shank, stainless steel (type 310) or mild 
steel welding rods are preferably used. It is de- 
sirable to keep at the lowest possible temperature 
during the welding operation and to weld rapidly. 
For locating purposes, mechanical clamping is 
preferable to “tacking” in order to reduce the dan- 
ger of crack formation. The welded component 
should be buried immediately in lime or other 
insulating material, to reduce stresses caused by 
rapid cooling. 

Using this principle and appropriate welding 
tee hniques, a considerable variety of composite 
tools can be created. Wear-resistant carbide can 
be welded to steel core rods, mandrels, punches, 
fixtures, dies or machine parts. Hardening of the 
new material, in this case, is carried out after weld- 
ing. The steel backing or shank material is selected 
in accordance with the heat-treating response which, 
during hardening of the carbide component, will 
produce the needed physical properties in the steel. 
In many cases mild steel is a satisfactory shank 
material, 

Modulus of elasticity, TABLE 3, is another im- 
portant physical property in considering composite 
tools, particularly where the wear-resistant com- 
ponent is subjected to severe mechanical stresses 
that cause elastic deformation. When a steel back- 
ing is required to provide support for the relatively 
weak wear-resistant carbide facing, proper load 
transmission is important to avoid cracking the 


carbide. Thus, a facing of steel-bonded carbide on 


Fig. 1. Steel-bonded titanium carbide annealed and 
partially machined billets. 
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Table 2—Physical Properties of Steel- 
Bonded Titanium Carbide 


Property Grade A Grade B 
Hardness 
as annealed (RK 55 40 
as quenched (Rc) 75 70 
Modulus of elasticity 
as annealed (10° psi 36 37 
as quenched (10° psi) 4) 38 
Transverse rupture 
strength (10° psi) 170-180 180- 20( 
compressive strength (10° psi 360 
thermal expansion (10 in. /C 10.6 
Electrical resistivity 
as annealed (microhms/cm/cm 48 
as quenched (microhms/cm cm 55 


_a composite tool can be expected to sustain a greatet 
stress than another carbide of equivalent cross se: 
tion. 

Effective heat-treating cycles have been developed 
for simple manipulations with heat-treating equip 
ment normally available in modern tool shops. For 


example, hardening of grade B is accomplished by 


—- the part to a temperature of 1700 F for a 


period of 30 minutes to 1 hour. The furnace at 
mosphere should be neutral or slightly carburizing 
By quenching the piece in oil, a hardness of 69-7! 
Re is obtainable. Back drawing after quenching 
does not increase the strength or toughness of the 
material. 

Annealing of grade B is accomplished by hold 
ing the part at a temperature of 1750 F for a pe 
riod of 5 hours and then cooling to 1250 F at a 
rate of 20 F/hr. Below 1250 F, normal: furnace 
cooling rate is permissible. Grade B can be ma 
chined by conventiont! methods in the annealed 
condition, provided rigid setups and machine tools 
are employed. 

For effective lathe turning, cutting speeds should 
be kept below 50 fpm. For milling operations 
relatively low machining speeds are required 
lungsten carbide-tipped tools produce better finish 
and longer tool life than high-speed tools, although 
the latter perform quite satisfactorily. Good rm 
sults have been obtained with a band saw for 
slicing small grade B annealed billets. The saw 
blade has 14 teeth/inch and travels at less than 
55 feet per minute. Improved cutting performance 
is obtained by increasing the blade pressure against 
the work 

Grinding of grade B material in the annealed 
condition can be performed with silicon carbide 
wheels. Type GC 60 H 15V has proved satisfa 
tory. Hardened grade B material is ground with 
either silicon-carbide or diamond wheels. 

One application is the rest blade for centerless 
grinding. These blades are produced by welding 
a strip of grade A to a steel shank. When applied 
to rough plunge grinding of automotive valves 
96,000 pleces were ground before it was necessary 
to dress the wear surface. Only 2500 pieces were 


ground before dressing the standard cast-iron blad« 
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Fable 3——-Comparison of Thermal Expansion 
and Modulus of Elasticity 
Modulus of 


Elasticity 
10° psi) 


Coefficient of 


Material Thermal Expansion 


Cemented Tungsten Carbide 
15% cobalt) 

Stee! Bonded Carbide 
grade B) 

Mild Steel 


Hardened 





kwe!! 


Hardness (Ro 








40 50 60 70 


Titanium Carbide Concentration (Volume Percent) 


Fig. 2. Relation of hardness to carbide concentration 
in high-carbon, steel-bonded titanium carbide. 


was necessary In another case, through feed cen 
terless grinding of 5000 pieces of mild steel was 
accomplished without sign of wear or pickup, and 
an excellent finish was obtained on the work 

A set of powder metallurgy compacting tools 
consisting of a die and punches is now being con 
struc ted from grade B. These are designed for 
compacting small horseshoe-shaped pellets from 
tungsten carbide powder in a conventional four 
ton tabletting press. The die is expected to resist 
the abrasive action of the carbide powder during 
compacting. Other trial applications include com 
posite powder metallurgy core rods, liners for 
crusher jaws used for crushing highly abrasive cat 
bide and oxide agglomerates, guides for cigarette 
making machines and « omponents for atomic energy 


coolant pumps 


Using techniques similar to those described in 
this article, alloy steels with varying alloy content 
are infiltrated into the porous titanium carbide 
compact. The resulting tool material acquires cor 
respondingly greater hardness, hot hardness and 
wear resistance at the sacrifice of some or all 
of its machinability in the annealed condition. When 
going to an extreme such as combining titanium 
carbide with high-speed steel, a very hard material 
is obtained which cannot be machined by chip 
removing operations Recent developme nts indicate 
the feasibility of producing precision articles from 
such compositions which require only finish grind 


ing before use 





LINE BORING Five different diameters of an alumi- 


num casting is expedited by this setup on a standard 


n.iing machine at Schlumberger, where quality 


must be maintained in short runs. The table is 
quick!y positioned by counters that are engaged to 


vertical and horizontal leadscrews. Final posi 


tion can be set to 0.0001 inch using a hand-dial 


PECIAL DRILLING machine, developed by Schlum 
berger Well Surveying Corp., produces wrench holes 
semiautomatically. Utilizing a standard drilling unit 
and indexing chuck, the machine is controlled by 
solenoid valves and precision limit switches. Cool- 


ant flow is through an adjustable bushing guide and 


1 atm 
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is turned on when the drill unit advances. 
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HONING OF ROTOR shaft holes has re 


duced processing costs of this part by 


60 percent. Rejects have been cut and 
balancing correction is 70 percent 
less than before in this setup at Em- 
erson Electric, St. Louis. Automati 
size control with two-station rotary 
fixture (close-up) permits removal of 
0.002 to 0.003 inch from the bore in 
20 to 25 seconds. Diameter size is 
held within 0.0002-inch tolerance, 
and straightness and roundness to 
0.0001-inch tolerance. Because of 
roughness of the laminated surface, 
special guided tools are used in the 
Micromatic machine, A range in ro- 
tor sizes is accommodated by chang 
ing an adapter block in the fixture 


and resetting stroke length 











BRAZING assembles fishing reel spool in machine 
made by modification of two drill presses at Mon 
tague-Ocean City Rod & Reel Co. Flywheels mounted 
on the spindle of each press head serves as the two 
halves of the brazing fixture, in the opposed-head 
machine Movable twin burners positioned on each 
side of the workpiece provide controlled heat. 
Weight of the uppe! flywheel and the drill press 
spindle close the joint when the silver solder melts. 
First step in this assembly involves pressing the 
spindle into one of the spools. A ring of 1/16-inch 
silver solder is inserted into the spool hub with 
the spindle. Press fit is necessary to maintain proper 
joint clearance between brass spool and steel spin 
dle at brazing temperature, according to Handy & 
Harman engineers. Assembly is readied for joining 
by pressing upper half of spool on spindle. Pro- 


luction is 20 to 30 assemblies per hour. 
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fundamentals of 


barrel finishing 


-equipment and methods 


By T. W. Black 


Associate Editor 


While barrel finishing methods are not new, 
they are being applied more extensively than 
ever before. The basic tools of the barrel 


finisher—barrels, media, compounds—are 
discussed in this first section of a two-part 
article, along with other factors which are 
important to barrel finishing performance. 
Part two, to be published in a subsequent 
issue, will discuss how to get started in barrel 


finishing. 
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‘yer L. FINISHING METHODS, once considered suit 

able only for removing burrs from small stamp 
ings and castings, have become an important means 
of cost reduction in many plants. Research and 
experimentation by the manufacturers of barrel 
finishing equipment and supplies, and production 
experience in hundred of plants have demonstrated 
that barrel finishing methods, properly applied, give 
high-precision results when used for deflashing, de 
burring, descaling, chamfering holes, generating 
controlled radii and for improving surface finish 


Fig. I. 


finishing barrels as precision machines, in a class 


Accordingly, many tool engineers regard 


with milling machines, lathes and others. 


It has been shown that extremely intricate parts 
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barrel finishina 





can be finished in a barrel with excellent results 
and that close tolerances can be maintained where 
required One manutacturer, for instance is de 
burring precision gears by barrel finishing. The 
machining tolerances on the gears are 0.000050 inch 
In another case, a manufacturer is using the process 
lo generate precision radii on the corners of gage 
blocks. The materials which are being successfully 
barrel finished ine lute ferrous and nonferrous met 
als, plastics, rubber and wood, Parts made of gold 
and other precious metals are finished in a barrel 
on @ routine basis, as are titanium rotors for jet 
engines. In size, barrel finished parts range from 
sewing needles to 400-pound castings. 
In almost every instance where barrel finishing 
methods have been applied, they have replaced hand 
filing, wire brushing or polishing or bufling oper 
itions, illustrating what is, to many, the most im 
portant advantage of barrel finishing—-the elimi 
nation of costly and time-consuming hand opera 
tions. Finishing parts by the dozen, or even by 
thousands, in a barrel is certainly attractive from 
the standpoint ol improved efliciency. An operator 
loads parts in a barrel, pushes a button, and then 
performs some other work while the parts ar 
being processed 

A further significant advantage of barrel fin 
ishing is its favorable effect on product quality 
It is difficult for an operator to hand-finish parts 
so that all parts are uniform. This diflieulty is 
compounded when many different operators ar 
working on the same types of parts. When parts 
are barrel finished, on the other hand, they are 


all subjected to the same conditions in the barrel 


Photograph courtesy 


the amount of work done on each part is iaentical, 
and all finished parts are completely uniform. Some 
typical barrel finished parts are shown in Fig. 2 


- 


Barrel Finishing Action 


The action of workpieces and media in a barrel 
is comparatively simple. In a barrel operating with 
its axis in a horizontal position, Fig. 3, the work 
load continuously moves upward in the direction of 
rotation. When it reaches a certain point, depend- 
ing on the speed of the barrel, the top layer of 
the load slides to the opposite side of the barrel. 
Although some abrading occurs as the work load 
rises, it has been estimated that approximately 90 
percent of all grinding, deburring and burnishing 
action occurs during the slide. Some special barrels 
combine this action with a front-to-rear action. 

Karly efforts at barrel finishing usually involved 
nothing more than loading parts in a barrel and 
relying on a “self-tumbling” action of the parts 
against each other to remove scale, burrs, or flash. 
Today, most self-tumbling is done in conjunction 
with abrasive grains and water. The rubbing or 
sliding action of part on part, combined with the 
action of the abrasive and the lubricating and clean- 
ing action of the water, results in much greater bar- 
rel finishing efficiency. This efficiency is further 
ine reased, in many cases, by the use of natural or 
artificial stones, shaped media and detergents or 


other special finishing compounds. 


Barrel Finishing Operations 


Basically, there are eight different types of 


of Lord Chemical Corp 





operations which can be accomplished in a barrel 
These are: 

1. Desurrinc, which removes burrs caused by stamy 

ing or machining operations on metal parts 

). DEFLASHING, to remove flash from castings, forg 
ings molded plastic parts and rubber parts 
GRINDING, a process in which considerable maté 
rial is removed to blend surfaces, form radii o1 
remove deep irregularities from forgings, casting 
stampings and machined parts 
DESCALING, involving removal of foreign materia 
rust, corrosion, grease, oil, and heat treat and for 
ing scale 
PoLisHInc, the improvement of surface finish | 
removing small amounts of material. This proce 
brings out the natural color of the workpiece ma 
terial (“brightening”) 
BURNISHING, essentially a smoothing operation, r 
duces surface porosity and imparts a high lust 
to workpieces No metal is removed during 1 
operation 
RouGHIN«G used to produce a roughened surface 
finish or eliminate luster 
8. Dryinc, usually accomplished with hardwood saw 
dust or ground corncch meal mixtures, which al 


sorb water and have some polishing effect 


Sometimes several of these operations are com 
bined. Thus a deburring operation will eliminate 
sharp corners on workpieces and minimize machin 
marks and minor surface irregularities. Similarly 


a grinding operation will remove burrs 


Finishing Variables 

As in any industrial process, there are a number 
of variables which affect barrel finishing perform 
ance. These variables are: 

1. Barrel type and size 
2. Type and amount of media (natural stones 
grains others) 


Use or non-use of water 


Type and amount of compound (soap, detergent 


acid, others) 

Water hardness 
Water level in barrel 
{atio of parts to media 
Height of load in barrel 
Rotational speeds 


10. Time cycle 


Successful barrel finishing is the result of manipu 
lating these variables in accordance with the size 
weight, configuration and material of the work 


piece to.accomplish the desired finishing operation 
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Because of their importance, the variables will be 


discussed in some detail 


Types of Barrels: There are many types of 
barrels on the market. Nearly all of them can be 
used for general purpose work, but sone have ad 
vantages for specific operations or types of parts 
Barrel types are shown in the accompanying chart. 


One of the earliest ly pes of barrels developed Is 


Photograph courtesy Norton Co 
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Fig. 2. Typical small parts which have been finished 
in a barrel. 


the open-end tilting barrel. The axis of this typ 
of barrel is usually 45 deg from the horizontal 
when the barrel is in use and the barrel can be tilted 
approximately 90 deg from this angle for unload 
ing parts after the completion of the finishing cycle 
Such barrels are still used extensively for self 
tumbling parts and for wet-finishing of small quan 
tities of parts, particularly where the only opera 
tion required is removal of light burrs. They are 
also used to remove light oil and dirt from parts 
in conjunction with sawdust, corncob meal or other 
“dry-cleaning” compounds, and to expedite drying 
of parts 

A variation of the tilting barrel is the “bottle 
barrel,” which is shaped like a chemist’s flask. This 
barrel has a small open end for loading parts and 
is otherwise similar to the tilting barrel. Because 
of the small diameter of the opening, the barrel can 


be run in a horizontal position, which gives a better 





tumbling action than is possible with a conventional 
tilting barrel 

Both types of barrel are available octagonal 
or round shape. Metal ribs or baffles are frequently 
used inside round barrels to increase the agitatior 
of the load and keep media and parts separated 

[he majority of the barrels in use for precision 
finishing are of the horizontal type, Fig. 4, and 
ire usually hexagonal or octagonal in shape iv 
Both ends 


if such barrels are closed and doors are provided 


order to promote the tumbling action 
for loading and unloading parts. These doors are 
normally gasketed and held down with heavy bolts 
to prevent leakage of liquids during the finishing 

cle. Often, the interior of the barrel is divided 
into several compartments, with individual doors 

permit finishing different parts in the same 


barrel, or for individual loading of large parts. 


Table 1—Barrel 


Type Material 


bills og @ GQ 
oo 
Diagonals roe fle 


Cones a? 4 


Ovals @ "ea 


ip —— 
—_—_—— 


polished steel 
(hardened or un- 
hardened), zinc 


polished steel 
(hardened or un- 
hardened), zinc 


polished steel 
(hardened or un- 
hardened), zinc 


polished steel 
(hardened or un- 
hardened), zinc 


polished steel 
(hardened or un- 
hardened), zinc 


Natural 
Stones 


granite, gravel, 
sand, limestone 


OO 
OL 00a 


Man-Made 
Stones 


tused 
aluminum oxide 


Q 
Pe) cw] 


abrasive grains 
bonded in 
vitrified material 
or rubber 





Abrasive aluminum 
Grains Park ts ae ouide 


A variation of the horizontal-barrel machine is 
the multiple-barrel machine, in which a number 
of individual barrels are mounted on a faceplate, 
usually at an angle. This arrangement results in an 
end-to-end pattern ol agitation and extensive slid 
ng action which is particularly effective for long, 
narrow parts, in addition to providing the. conven 
tion horizontal-barrel action 

Another variation of the horizontal barrel is the 
triple-action” barrel. The sloping sides of this 
type of barrel give an additional tumbling action, 
especially effective with flat parts, which some- 
times tend to stick to the straight sides of conven 
tional horizontal barrels. End-loading barrels, an 
other special type, are usually long and narrow. 
They are particularly adapted to finishing parts 
which are longer than the diameter of the barrel 


Such parts are constrained from twisting by the 


Finishing Media 


Shape Size Range (inch) 


0.0937 through 
oot 0.625 diam. 


cylinder faces 
parallel but not 
square with axis 


0.0625 through 
0.25 diam. 





0.125 through 
0.480 height; 
0.160 through 
0.535 diam. 


cone-shaped 
ends, separated 
by ring 


“football” with 


0.125 through 
rounded ends 


0.375 diam. 


various lengths 


random various 


graded from 

1.5 - 2 inches 
long (largest size) 
to 0.0937 long 
(smallest size) 


balls, 
cylinders, various 
triangles 


random (breaks up 
during finishing 
cycle, exposing 
fresh cutting edges) 


coarse mesh 
to 1000 grit 
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barrel walls eliminating the need for fixturing 


Perforated horizontal barrels-——“submerged’ bat 
rels—-have many advantages, and are adaptable to 
into tanks 
A sepa 


rate tank is necessary for each operation performed 


automation These barrels are lowered 


containing water and finishing compounds 


Compounds and solutions can be re-used, and load 


ing and unloading of barrels between successive 
finishing operations is avoided. The entire finishing 
system can be made automatic by conveyorizatior 
and appropriate controls 

Most of the finishing barrels on the market ar 
provided with standard and optional features, such 
brakes and cor 
the barrel 


Barrels which are used for high 


as variable speed drives, clutches, 


trols which permit “jogging” 


mr 


into al 
required position 
production should be lined, particularly if they are 
Wood-lined barrels 


are suitable for finishing plastics. 


used for wet finishing, Fig. 5 
For metal parts 


rubber, neoprene and plastisol linings all 


give 
satisfactory results in protecting the barrel from 


the abrasive action of parts and media, and pos 


sible corrosion from liquids. 


Table 2—Barrel Finishing Compounds 


Type Application 


Acid descaling heat-treated parts 


Alkaline neutralizing acid compounds 
prevent rusting and preserve color 
when roughing ferrous metals 

wash for removing oil 
Neutral cleaning and sudsing 
all types of finishing 


agent for 


Cutting mixture contains abrasive grains 
plus acid, alkaline or neutral 
compounds. Formulations for all 


types of finishing are available 


Wetting Agents used to rinse 
promote drying 


finished parts 


Flushing Oils nhibit rust 
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Types of Media: Media such as metal shapes, 
natural and artificial stones, shaped abrasive prod- 
ucts and electric furnace products considerably 
extend the range of applications of barrel finishing 
processes. A list of those media is found in TaBue 1. 

Media have a These are 


number of purposes 


Prevent workpieces from striking against each other 


during finishing 


Provide abrasive action 
Add weight to the load, to expedite abrasive action 
Aid in finishing holes, 


reach areas 


Act as burnishing tools 


6. Dry parts 


Sawdust and corncob meal, two types of nonab 
rasive media, are used for drying and polishing 
parts. Hardened and polished steel media, available 
in a number of shapes, are used principally for bur 
nishing. Hardened and unhardened steel and zinc 
media are also used in conjunction with abrasive 


grains for grinding and similar operations, to give 
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recesses and other hard-to. 





weight to barrel loads and thus speed up the cut- 
ting action, 

Metal balls are used to produce a smooth, eth 
erent cutting or burnishing action on flat or curving 
urfaces or shallow depressions. Diagonals are 
adapted to burnishing inside corners and angles 
Cones are used for grooved sections and long joints 
where curved and flat surfaces meet. Ball and cone 
shapes are often used together for workpieces which 
combine several finishing problems, Also,. several 
sizes can be mixed for specific applications. 

~egregating various ly pes or 81zes of metal media 
from each other after a production run is com 
pleted requires tedius hand labor. Accordingly, 
many users prefer “balleone” and “ovalball” shapes 
which duplicate the action of mixtures of balls and 
cones or mixtures of different sizes of balls. Pins 
another special shape, are used for probing into 
crevices and surface etchings, and for recessed areas 
such as the inner edges of fork tines. 

Another important class of media is made up of 
natural and “artificial” “stones,” Fig. 6, also called 
“nuggets” or “chips The natural stones are avail 
able in random shapes in several size ranges 
Granite, limestone, gravels and sands are among 


these media, which are highly satisfactory for gen 


big. 3. Most of the work done on parts in a barrel is 
accomplished in the sliding layer. 


eral-purpose finishing work, but are neither as 
ibrasive nor as long-lasting as artificial stones 

Aluminum oxide artificial stones are the most 
universally u ed media, They are available in 
random shapes and in standard sizes ranging down 
ward from a maximum of approximately two inches 
in length. They have considerable abrasive action, 
particularly during long finishing cycles. As small 
particles and grains are worn off, cutting is ex 
pedited. In large sizes aluminum oxide stones are 
suitable for heavy deburring and descaling work 
and, in smaller sizes, they are used for grinding 
and improving surface finishes. 


Aluminum oxide abrasive grains are available 
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in a wide range of grit sizes, ranging from coarse 
meshes to L000 grit. They are used either with or 
without media to expedite finishing. 

One disadvantage of fine abrasive grains is that 
they are hard to reclaim. After each finishing cycle 
some of the abrasive grain is lost. To overcome this 
disadvantage and to minimize wedging problems 
encountered with random-shaped stones, special 
bonded media containing aluminum oxide grains 
have been developed. These media are made in 
triangles, Fig. 7, cylinders and other shapes in 
closely controlled sizes. Vitrified or rubber bonds 
are used. In general, hard bonds produce the best 
surface finishes on workpieces, while softer bonds 
result in a faster cutting action. Media are avail- 
able with different grit sizes and bond hardnesses 
to suit specific requirements. Descaling and de- 
burring cycles with vitrified shapes are extremely 
fast; in some cases three times faster than with 
aluminum oxide random shaped media used with 
abrasive grit. Bonded media can be re-used until 
they are worn down to the point where lodging or 
wedging becomes a problem. It will then be neces- 


sary to use new media for the job; however, worn- 


down media can be rec laimed for use on workpiec es 


with smaller holes or crevices. 

Many other types of special media are on the 
market. Wood pegs, for instance, are extensively 
used for finishing plastics. There are several elec- 
tric furnace products which give excellent re- 
sults where high surface finishes are specified. Often 
considerable ingenuity is exercised by barrel fin- 
ishing engineers in finding media which will per- 
form satisfactorily in conjunction with a given work- 
piece. One engineer, for example, found by ex 
periment that common wire nails, available at any 
hardware store, were the best media for deburring 


a small gear, using abrasive grains. 


Media Selection: Factors governing media se- 
lection include size of workpiece, size of holes and 
other recesses, type of operation to be performed, 
and surface finish requirements. For deburring, 
deflashing and removal of loose scale, self-tumbling 
with abrasive grains may suffice, or natural stones, 
aluminum oxide stones or abrasive grains may be 
used. Bonded media give fast cutting action. Alu- 
minum oxide stones provide a faster cutting action 
than natural stones. Use of water and compounds 
will accelerate deburring or descaling. 

Grinding operations are usually done wet. Again, 
natural stones or aluminum oxide stones, bonded 
media or abrasive grains can be used. Unhardened 
steel or zinc metal shapes, used with abrasive grains, 


are also applicable. 
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Polishing is accomplished with fine abrasive 
grains, often in conjunction with stones or metal 
media. ‘These give weight to the load and carry 
abrasive into recessed areas. Polishing is usually 
a wet operation. 

Hardened and polished steel balls or other 
shapes are usually used for burnishing operations 
Roughing can be accomplished by using any abra 
sive media which will produce the desired matte 
finish, 

When using abrasive media, large stones pro 
duce the fastest cutting action and largest radii. 
However, smaller stones or nuggets produce su 
perior finishes. As a general rule, the media used 
should be the largest size which will produc e an 
acceptable surface finish. 

Media should be either too large to lodge in holes 
or crevices in the workpiece, or small enough to 
pass through without the possibility of lodging. If 
it is necessary to chamfer holes or finish other hard 
to-get-at areas in the workpiece, bonded or metal 
media of appropriate shape and size are recom 


mended 


Photograph courtesy of The Carborundum Co 
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Fig. 4. (above) Horizontal barrel used at Rem- 
ington Rand, Elmira, N. Y. Perforated doors 
facilitate drainage; parts and media stay in barrel. 


Fig. 5. (right) Typewriter parts being finished 
in an open-end tilting type barrel at Remington 
Rand. 
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Table 3—Relationship of Peripheral and 
Rotational Speeds for Various Barrel Sizes 
Values in body of table are in rpm 


Peripheral 
Speed (fpm) Barre! Diameter (inches 


40 36 32 28 24 20 16 
50 4.8 5.3 6.0 68 8 95 12 
60 5.7 6.4 7.2 8.2 95 15 14 


70 6.7 7.4 8.4 95 11 13.3 
80 7.6 8.5 0 12.7 


100 95 10.5 2 15.9 
11.4 12.7 19 


14.3 15.9 24 
17 19 


19 21 
21 24 


24 27 


Compounds: As already pointed out, water 
soluble compounds are used in conjunction with 
most precision barrel finishing operations. ‘Thess 
may be acid, alkaline or neutral, and usually con 
lain soaps OF detergents. 

bor a compound to meet generally accepted re 
quirements, it must Contain a rust preventive, have 
good suds “life” and “size,” be capable ol sus 
pending fine parti les, contain a water conditioner 
and have favorable surface-tension qualities. In 
addition, it should not affect the skin of the opera 
tor when normal safety precautions are observed 
\ list of compounds is contained in TABLE 2. 

One purpose of compounds is to keep parts and 
media clean during the finishing cycle. As the barrel 
is agitated, small particles are abraded off work 
pieces and media If these are not carrie d away, 
workpieces and media be ome covered with a heavy 
mud or scum which cuts down on the amount of 
work being performed. The cleansing and lubricat 


ing action of the compound prevents this condition 
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Fig. 7. (right) Intricate parts 
processed with bonded tri- 
angles. 


Fig. 6. (Chelow) Refractory 
media used to deburr and im- 
prove surface finish of Har- 
dinge collet pads. Concave 
area is not affected. 


Photograph courtesy of The Carborundum Co 


Small particles abraded from the workpiece or 
broken from the media are continually removed 
and carried into suspension in the compound, 

An interesting sidelight on the latter phenomenon 
was disclosed during recent tests in which work 
pieces were tumbled for long periods of time with 
aluminum oxide random shapes as media. No ab 
rasive grit was used during the tests. It was found 
that during the first several hours of finishing, 
cutting action, as measured by the formation of 
radii on the corners of workpieces, was slow. With 
longer finishing cycles, the cutting action increased 
rapidly. This increase was attributable solely to 
action of small particles of aluminum oxide which 
were broken off the stones. Carried into suspension 
in the compound, these particles did an increasingly 
effective cutting job 

Acid type compounds (pH 1 to 6) are used 
primarily for descaling parts that have been heat 
treated. Parts should not be allowed to remain in 


the acid solution after completion of the cycle, since 


acids have a definite tendency to etch workpieces 


Prompt neutralization of the acid compound with 


an alkaline compound (pH 8 to 14) is essential, 


Photograph courtesy of Norton Co 


and this neutralization should be followed by wash- 
ing the parts with water containing a rust inhibitor. 

Alkaline compounds are used in roughing oper 
ations on ferrous metals to prevent rusting and to 
maintain the natural color of the metal. They are 
also used as a wash for removing oil or for bright- 
ening parts prior to a finishing operation. Alkaline 
compounds should never be used with nonferrous 
metals unless they are of types formulated specifi- 
cally for the workpiece material involved because an 
alkaline “burn,” taking the form of a black coating 
or a grease-like film may result. 

Acid compounds must be used with caution, par- 
ticularly during neutralization, to prevent possible 
injury to personnel or damage to parts. During 
neutralization, gases are generated. Some barrels 
are built with a “safety-valve” feature which allows 
gases to escape before pressures are built up to dan- 
gerous levels. 

For general-purpose work, neutral compounds 
give highly satisfactory results, and they require 
no special handling or safety precautions. They 
can be used with metals, plastics and rubbers with 
out harmful attack, and with all types of media. 

Many proprietary compounds contain abrasives 
as well as soaps or detergents, water softeners and 
rust inhibitors. These “cutting” compounds are 
available with various abrasive grain sizes, and are 
formulated specifically for deburring, descaling, 
improving surface finish and similar operations. 
Once a satisfactory cutting compound has been 


found for a specific job, uniform results can be 


achieved by always using the same compound and 


the same proportions of water, media and parts. 
Every effort should be made to prevent operators 


from deviating from the established compound- 
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water-media-parts ratio. Often, operators will at 
tempt to increase the speed of the finishing cycle by 
adding additional cutting compound. While this 
does increase the amount of abrasive in the mix, 
it also increases the amount of detergent. An ex 
cessive amount of detergent can produc e overheavy 
suds and a thick “soup” which actually inhibits the 
cutting action of the abrasive 

In one case where aluminum parts were being 
deburred and it was necessary to decrease the fin 
ishing cycle to meet urgent production require 
ments, an operator, acting on the theory that “if 
a little bit is good, more is better,” actually added 
so much detergent cutting compound that the parts 
floated on the surface of the solution. As a result 
no work was accomplished on the parts during the 
finishing cycle. 

After completing of barrel finishing cycles and 
rinsing of parts with water, they can be air-dried 
after unloading. When it is not possible to dry 
ferrous parts immediately, they should be rinsed 
with a protective oil to provide short-term prote: 
tion against rusting in transit or in storage 
“Slushing” oils are suitable for this purpose. They 
form a film approximately 0.0002 inch thick on 
the surfaces of parts, giving adequate protection 
In addition to oils, many other excellent rust-retard 


ing compounds are available. 


Water Hardness: Considerable care is exer 
cised in the selection of compounds and equal at 
tention should be paid to the water with which com 
pounds are mixed. Hard water sometimes causes 
pitting, staining or rusting of parts, so it is ad 
visable to have the water used for barrel finishing 
operations tested. If necessary, a water conditioner 
can be added to the water in the barrel prior t 
tumbling When compounds containing water 
softeners are used, they should be balanced to the 


chemical content of the local water supply 


Water Level: Although wet finishing opera 
tions have been common for many years, there is 
still some disagreement as to the best level of water 
in the barrel for specific types of work. All au 
thorities agree, however, that water exerts a cush 
ioning effect on media and workpieces. Thus 
maximum cutting is accomplished with low wate: 
levels, while best surface finishes are obtained with 
high water levels. Determining the best water level 
for a given application is largely a matter of ex 
periment 

Starting with a water level even with the top 
of the mixture of media and workpieces, it can be 


lowered or raised for successive batches of work 


April 1957 


barrel finishing 


until a satisfactory balance between speed of cutting 
and surface finish is found. For most applic ations 
this level will be between four inches below and 
four inches above the level of the media-workpiece 
mixture, using a 30-inch diameter barrel. For fragile 
parts, where maximum cushioning eflect is desired 
the level may be considerably higher than four 
inches above the workpiece-media mixture; for 
operations where maximum cutting action is the 
primary consideration, extremely low water levels 


may give best results 


Ratio of Parts to Media: The proportion of 
workpieces to media may be as low as 1:6 or as 


2 Measurements are made by volume. 


high as | 
Workpiece-media proportions depend on the con 
tours, size and weight of the workpiece. A high 
proportion of media gives maximum protection 
against workpieces striking against each other and 
nicking: on the other hand, it cuts down on the 
number of pieces produced during each cycle. When 


working with aluminum oxide stones, Fig ». the 


irtesy of Alenco Div. of Queen Stove Works 
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Fig. 8. Greatest amount of work, as measured by 


generation of radii, is done with a barrel 50 percent 


full. 


normal ration of workpieces to stones is 1:3 
Where a less exacting finish is acceptable a 1:2 
ratio can be used, and even |:1 ratios are some 
times practicable If close tolerances and fine fin 


ishes are required or it 18 necessary to remove 


recessed burrs ratios up to | © may bee necessary 


Work-Load Height: As already pointed out, 
most of the work in a horizontal barrel is accom 
plished by a sliding action. For best efficiency, the 


sliding layer should be as long as possible Thus 
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it is evident that loading a horizontal barrel to 50 
percent capacity will produce the maximum abrad 
ing action This has been proved experimentally 
by engineers at the Almeo Div. of Queen Stove 
Works, Inc. In six tests, an equal number of hard 
ened steel parts were processed in the same manner 
except that larger amounts of abrasive media were 
added to raise the work load height. The results 


0° 


ire indicated in hig oO 


Barrel Speed: It might be expected that high 
rotational speeds would increase the amount of 
abrading or cutting action in a barrel. However. as 
rotational speeds increase, the height of the turn 
over point the point at which the sliding action of 
the work load starts, also increases. When the 
turnover point reac hes a certain height, the sliding 
action 18 lost Instead, the parts fall, rather than 
slide, a condition known as “throwing.” This cuts 
down on abrading efficiency and may result in dam 
age to parts by nicking or part-on-part impinge 
ment. For this reason speeds should be low when 


running heavy parts 





Fig. 9. Burr removal is fastest on flat strip; slowest 
on C-shaped part. 


Because of the variation in the size, weight and 
configuration of parts, no specifi recommendations 
can be made as to barrel speeds. Most barrel speeds 
are in the range from 6 to 30 rpm. Small barrels 
ire run at speeds as high as 35 rpm. Ferrous parts 
are processed at higher speeds than aluminum, 
copper, brass, magnesium and soft-alloy parts. Some 
users prefer to specifiy barrel speeds in feet per 
minute. Rpm values can be converted to fpm by 
using the data in TABLE 3 


Time Cycles: The amount of time required for 
a barrel-finishing operation 1s dependent on the 
type of work done and the configuration of the 


workpieces The type of media and compounds, 
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water level, ratio of parts to media, work-load 
height and rotational speeds also affect the duration 
of the barrel-finishing cycle. Time cycles for the 
majority of operations range from one to six hours. 

The influence of workpiece configuration on bat 
rel-finishing time cycles was illustrated by Almco 
engineers in a series of tests on steel strips, Fig. 9. 
These were cut by a punch press, leaving normal 
burrs. One-third of the strips were left flat; one- 
third were formed into a U-shape; and one-third 
were formed into a C-shape. All parts were de- 
burred in a barrel under the same operating con- 
ditions. Burrs were completely removed from the 
flat pieces in 45 minutes, as compared to two hours 
for the U-shaped pieces and eight hours for the 
( shaped piec es, 


The condition of workpieces often affects the 


length of barrel finishing cycles. On small stamp 


ings, for instance, the amount of burr depends, to 
a large extent, on the sharpness of the punch used 
to blank or pierce the part. With extremely dull 
punches, the metal may actually be extruded around 
the edges of holes. Removal of this extruded metal 
is not, properly speaking, a barrel-finishing opera 
tion. If barrel finishing is attempted, the amount 
of time required to remove the extruded metal will 
be excessive and excessive radii may be generated 
on other areas of the workpiece. 

Similarly. while barrel finishing is used to re 
move marks Jeft by machining operations, a barrel 
finishing department should not be made responsible 
for removing machine marks resulting from dull 
tools o1 poor machine condition. In short, barrel 
finishing is not a substitute for adequate tool, die 
or machine maintenance; properly applied, how 
ever, barrel finishing methods are an effective tool 


for cost reduction. 
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safe operation of 


abrasive 


' 
~~ OF ABRASIVE wheels is always limited 
by the type of operation they are intended to pet 
As the wheel be 
comes dull from grinding, the dull grains break 


exposing new cutting edges. 


form outer abrasive layer in a 


free, This action is 
progressive and continuous. Wheels having greater 
strength than required by the stresses set up on any 
specific grinding operation will not grind proper! 
for they will not release the dull grains. Strength 


limitations of abrasive wheels are, however no 
handicap to their safe operation, as has been amply 
record in th 
When effective safety devices ar 


utilized and sound operating procedures are oD 


demonstrated by the excellent safety 


field of grinding. 


served, the potential hazards of grinding operations 
are minimized, if not prevented entirely. 
Handling and Storage: Care must be exe 
cised in handling of abrasive wheels; careless han 
dling can lead to cracks or other damage which 
might cause a wheel to break in service. The fa 
tors influencing wheel strength are: 
Bonp: In 


magnesite 


general, inorganic (vitrified 


bonds are more brittle than organi 


d, shellac and rubber) bonds Hence inorganic 


can be broken more readily by handling, shock or 
pact 
(,RAIN 


Size: Wheels containing fine abrasives are 


mally stronger than wheels of the same grade and bond 
containing coarser abrasives 

Hard 
of the 


YSIONS 


GRADE grade wheels are stronger than 


whole 
Dims 


eter is ine 


same grain and bond 
Wheel strength is reduced as hol 
reased 


This applic s to 


whee Is of ar 


Obviously abrasive wheels should not be Ire pp d 


or bumped during handling. Large wheels should 
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wheels 


lrucks 


or suitable conve yors whi h provide proper support 


be carried, not rolled, from place to place 


should be used for transportation of wheels which 
are too large to carry by hand. 

All grinding should be 
rooms which are not subjected to extreme tempera 
Thin bonded should 


be stored flat on a yn rfectly flat horizontal surface. 


wheels stored in dry 


ture changes organ wheels 


Most straight or lape red wheels of appre iable thick 


ness are 


best supported on edge in racks. Such 


racks should provide two-point cradle support to 
prevent rolling and should have partitions to allow 
handling of individual wheels without the possibil 
ity of tipping other wheels Certain 


over, strong 


Height of 


Cylinde 


wheels are sometimes stacked in pile : 
the piles should not exceed three feet 
wheels and large straight « up wheels may be stacked 
on flat sides with corrugated paper or some other 


cushioning material between them. or they may 


he stored on edge 


in racks similar to those used for 


large straight wheels Small wheels can be con 


veniently 


stored in boxes o1 drawers 


When wheel 
should be inspected by using the “ring” test. Light 


Inspection: received, abrasive 
wheels are suspended for testing by 


through the hol 


inserting a pin 
tested while 


In testing 


heavy wheels can be 
hard floor 


are t ipped gently with a wooden screwdriver handle 


standing on a clean wheels 


Extracted from American Standard Safety Code for 
the Use and Protection of Abrasive Wheels 
(ASA B7.1-1956). Individuals who are responsible 
for the safety of grinding operations are advised 
to obtain copies of the complete code, available free 
of charge from Grinding Wheel Institute, 2130 Keith 
Bldg., Cleveland 15, Ohio. 


(are 
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big. 1. When tapped at points indicated, a crack-free 
wheel will emit a characteristic ringing sound. 





Grinding wheel 
A 


Wheel blotter 
Pa 


Flange 


Wheel spindle 











——f 


Fig. 2. Correctly mounted wheel, using straight 
flanges. 


at the point indicated in Fig 1. The wheel is then 
rotated about 45 degrees and the test is repeated 
A sound and undamaged wheel will give a clear 
metallic tone when tapped. Cracked wheels will 


give a “dead” sound and not a clear “ring.” 


Flanges: ‘Two major types of stresses are pro 
duced in wheels during grinding; those resulting 
from wheel rotation and those caused by heat gen 


erated during grinding. The material closest to the 


hole is under greatest stress. It is, therefore, im- 
portant that other stresses developed through mount 
ing (compressive stress) and driving (torque 
stress) be applied to the wheel as far from the 
hole as practicable. This can best be accomplished 
by using flanges, Fig. 2, which should not be 
smaller in diameter than one-third the diameter 
of the wheel. 

Straight flanges, Fig. 3, may be either simple 
inserts of the “collar” type, or may be integral 
parts of wheel sleeves or adapters. They should 
be used only where some form of protective device 
such as a safety guard, is employed. Safety flanges, 
Fig. 4, can. be used where no other standard pro- 
tective device is employed. They should be used 
only with wheels specifically designed to fit them 
Safety flanges are usually of the tapered type. 
Wheels used with tapered safety flanges should be 
tapered at least 0.75 inch per foot on each side. 

All safety flanges over 10 inches in diameter 
should be made of steel. All other flanges can be 
made from cast iron, steel or other materials hav 
ing equal or greater strength and rigidity. 

Both flanges used to mount a wheel should be 
of the same diameter, and should be finished all 
over, correct as to dimensions and in good bal 
ance. Straight and tapered flanges should be re 
cessed at least one-sixteenth of an inch on the side 
next to the wheel. Straight flanges of the adapter 
and sleeve types should be recessed so that there 
will be no bearing on the sides of the wheel within 
one-eighth inch of the hole. Minimum dimensions 
for a common type of straight flange are shown in 
TABLE 1. Minimum dimensions for two types of 


tapered safety flanges are shown in TABLE 2 


Mounting: As already pointed out, improper 
wheel mounting may produce undesirable stresses 
in a wheel. Grinding wheels should fit freely on 
spindles: if it is necessary to force them on they 
may break. In addition, the possibility of expan 
sion of the spindle due to the heat of an operation 
should be considered. Loose-fitting wheels should 
be avoided, however. Washers or flange facings 
made of compressible material should be fitted be- 
tween the flanges and the wheel. The maximum 
recommended thickness of blotting paper is 0.025 
inch; maximum thickness of other washer materials 
is 0.125 inch. The diameter of a washer should 
be at least as large as the diameter of the flanges 

Care should be exercised in tightening the spindle 
end nut; it should be tightened only enough to 
hold the wheel firmly 


will damage the wheel 


Excessive clamping strains 


Operating Speeds: A wheel should never be 


run at greater speed than the maximum operating 


The Tool Engineer 





All new wheels should be run at full operatin 
speed with safety guard in place for at least on 


minute before applying work, during which time 


II 7777777 >> 
v, >> 
¢ rrr 


the operator should stand at one sick 


or AZAD Work should not be forced against a cald wheel 





but applied gradually, giving the wheel an oppor 
tunity to warm 
Wheels should be rebalanced when necessary if 


they are o badly unbalanced that they cannot be 
Fig. 3. Straight flange for use with wheels having 


balanced by truing or dressing, they should be dis 
small holes. 


carded 

Wheels used in wet grinding should not be allowed 
to stand half-immersed in coolant. This may throw 
the wheel dangerously out of balance 

speed established by the manufacturer. Maximum Grinding on the flat sides of straight wheels is 
safe speeds for various unmounted types of wheels often hazardous and should not be allowed when 
are shown in TABLE 3. These speeds should not it causes the sides of the wheel to become appre 
be confused with recommended grinding speeds ciably worn or when it is necessary to bring any 
for specific types of operations. considerable or sudden pressure to bear against 
Maximum safe speeds for mounted wheels = heal te Seelneed wth cclew 


(wheels which are cemented onto a mandrel ot guards 


quill) are shown in TABLE 4. 


General Operating Rules: In addition to ob 
serving maximum safe speeds, there are a number 
of other rules which. if observed. will greatly 
improve the safety of grinding operations and 


minimize the possibility of wheel breakage. 


Whenever a wheel is broken, a careful inspectior 
should be made to make sure that the safety guard 
has not been damaged nor the flanges bent or sprung 
out of true or out of balance. The spindle and nut 


should also be carefully inspected 
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After mounting a new wheel, care should be taken Uj Mj, Ll Y// 7) “hdd ddd / Pr 


o see that the safety guard is properly replaced 
before starting the wheel 
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Table 1—Minimum Dimensions for Straight 


Flanges (inches) 


Radial Width Fig. 4. Two designs for tapered safety flanges for 
Wheel Minimum of Flange Minimum Minimum use when speeds are under 6500 fpm. 
Diam OD of Bearing Thickness Thickness 
Flanges Surface of Flange of Flange 
Minimum-Maximum at Bore at Edge 


0.375 0.0625—0.125 0.0625 0.0625 , hu : , a 
0.75 0.125 —0,1875 0.125 0937 lable 2—Minimum Dimensions for Tapered 
10 0.125 —0.25 0.0937 Safety Flanges ( inches) 

: bee . +t (Wheel Speeds Less Than 6500 fpm) 
5 0.1875—0.375 125 eel Speeds p 
0.25 0.50 5 1875 


Maximum Maximum 
9.25 0.50 5 1875 


Wheel Minimum OD Minimum Thick- Fiat Area Diam of 
0.25 —0.50 75 1875 Diam of Flanges ness of Flange at Center Flat Area 
0.3125—-0.625 375 ).25 at Bore of Flange on Side 
0.3125—0.625 ).3125 (inside) of Wheel 
0.375 3125 0.375 0 
0.50 3125 0.375 0 
0.50 375 0.50 0 


4 


0.625 375 0.625 
0.625 2 4375 8 O53 
0.75 5 0.4375 


075 —1.25 50 O95 
0.875 0 0.75 
0.875 

0.75 
0.75 
0.875 


1.0 
1.0 


1.25 - 0.875 
1.25 1.12 1.0 
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Table 3—Maximum Speeds for Unmounted Wheels 


Classification 
Number 


»peeds 


for wheels larger 


wheels 
cutting 


Vitrified and Silicate 
Bonds 


Strength 
Low Medium High 


Type 


Number 


Wheel 
Design 


Wheel Speed 


Straight wh cx 5.5 5,000 5 5 
pt classification 7 


Taper wheel 


Cylinder wheel 


Dovetail wheels 
Flaring cup wheel 


Cup whee 


Abrasiv disks 
plate- mounted 
nserted nut and 
projecting -stud 
Cylinder type 
disks 


mounted 


abrasive 
plate 

inserted-nut and 

projecting stud 


Reinforced wheels 
jiam 10 inches or 

les one-half inch 
thick or less, with 
xception of cutting 
otf wheels 


Depressed-center 
reinforced wheels 


Diamond cutting 
wheels 
1) Metal-bonded 
with steel 
center 


Metal-bond:d 
with metall« 
compound 
center 


Resin-bonded 
with resin of 
metallic com 
pound center 


All other types of 
diamond wheels 


for cutting off wheels with high-strength organic 
than 16 inch diam; 10.000 to 16,000 fpm for 16 
The upper applicable to reinforced high 
off wheels 


limits af also 


machine 
ind a 

obstructior 

Machine 

hubricated 

lamape 

All arbor 

wheels fit 

tained to 


Work rest ) and 


ie wheel witl 


rinding 


inch to preve 
the wheel and 


securely clam pe after each 


bonds ar 


Organic 
Bonds 


Strength 
Low Medium High 
fpm 


6,500 


8 000 500 


8,000 
8,000 
8,000 
8.000 
6,000 


8,000 
8,000 
8,000 


7,000 


12,000 


12,000 


6,500 


7,500 to 14,000 fom 
inch and smaller diam 
strength organic-bond 


idjustment and the 


while 


smaller than two inches in diameter or 


wheels 


Table 4—Maximum 
Operating Speeds for 
Mounted Wheels 


Maximum 
Speed (fpm 


152,800 
122,200 
0.375 101,900 
0.4375 87,310 
0.5 76,390 
0.625 61,120 
6875 55,560 
75 50,930 
8125 47,010 
875 43,650 
9375 40,740 
0 38,200 
125 33,950 
25 30,560 
375 27,780 
5 25,470 
625 23,520 
75 21,830 
2.0 19,100 


Outside Diameter 
of Wheel (inches 


0.25 
0.3125 


adjustment should not be made 


wheel is in motion 


All abrasive 


with the exception of wheel 


whee] used 


for internal work where the workpiece affords pro 


tection, 


should be equipped with a safety 


guard 


\ final rule for grinding safety is to make sure 


that only competent persons are assigned to the 


mounting, care and inspection of grinding wheels 


and Tha hines, 


Careful training of such individuals 


will pay off in terms of safer working conditions. 


The Tool Engineer 





a YY R.E Lee 





featured 


this month 


ASTE Honor Awards 

1957-58 Chapter Officers 
Houston Dispatch 

1957 Annual Report 

April On-Campus Conferences. . 


Chapter News and Views 





( apter news 


Battle Creek :' 
Benton Harbor-St. Joseph 
Binghamton aes 
Buffalo-Niagara ........ 
California State Polytech. 
Canton 

Chicago 

Dayton 

Elmira 

Erie - 

Fairfield County 

Fort Wayne a 

Fox River Valley 

Golden Gate .... 
Grand River Valley . 
Granite State 

Hamilton District 
Houston 

Indianapolis 

Kalamazoo 

Lansing 

Lehigh Valley 

Lima .. 

Little Rhody 

Long Beach 

Long Island 

Lorain County 

Los Angeles 

Macomb 

Mansfield 

Mid-Hudson 

Milwaukee 

Mississippi cal 
Mohawk Valley ... 
Monadnock 


Montreal 

Nebraska . 

New Haven 

Niagara District .... 
North Texas 
Northwestern Pennsylvania . 
Oklahoma City 
Ottawa Valley 
Philadelphia 
Phoenix 
Portland, Me. as 
Portland, Ore. .......... 
Purdue University . . 
Racine .. 

Riverside 

Rockford 

Saginaw Valley 

St. Louis 

San Antonio 

San Fernando Valley . 
Santa Ana Valley 

Santa Clara Valley .... 
Schenectady 

Schuylkill Valley 
Springfield, Mass. ... 
Springfield, Ohio 
Syracuse 

Toledo ... 

Toronto 

Tri-Cities .. 

Twin States 

Wichita 

Williamsport 

Windsor 

Worcester 





HONOR 
AWARDS 


Signal honor was accorded six men for their outstanding achievements 
in the field of tool engineering, at a special banquet held March 23, at the — 
Silver Anniversary Meeting in Houston. Recipients of ASTE’s National 
Honor Awards for 1957 were presented with the gold medal plaques and 
individual citations by Howard C. MeMillen, retiring president of the 
Society. 

This year two new awards, the ASTE Education Award and the ASTI 
Research Medal, took their places with the four original ones, inaugurated 
at the annual membership meeting of 1955, and set up as an annual 
tribute to leaders of the engineering profession 

The six honor awards and their recipients are 

ASTE Education Award, for developing dynamic curricula, fostering 
sound training methods, or inspiring students to enter the profession of 
tool engineering, awarded to Professor Frederick Preator, head ef th 
lool Engineering Department, Utah State Agricultural College. 

ASTE Research Medal, for significant published research, leading to a 
hetter understanding of materials, facilities, principles, and operations, and 
their application to better manufacturing, awarded to Hans Ernst, director 
of research, Cincinnati Milling Machine Co 

ASTE Gold Medal, for outstanding service through published literature 
technical writings, or papers dealing with tool engineering, awarded to 
Dr. Earle Buckingham, technical director, Geartronics, Inc. 

ASTE Engineering Citation, for unusual skill in the development of tool 
engineering principles, design or practices, to Louis F. Polk, president, 


The Sheffield Corp, and vice president, the Bendix Aviation Corp. 


Joseph A. Siegel Memorial Award, perpetuated by past presidents in 


memory of the first ASTE president, for contributions through leadership 
voluntary support, or timely acts of benefit to the Society, to Frank A 
Shuler, ASTE past president. 

ASTE Progress Award, for accomplishments in the field of manufactur 
ing processes, methods, or management, to Harry F. Vickers, president 
Sperry Rand Corp. 

The ASTE Honor Awards Committee, which made the selections, consists 
of nine members, all of whom are past presidents of the Society. This year’s 
committee is headed by James R. Weaver. chairman, and Frank W. Curtis 
vice chairman. Other committee members are C. V. Briner, D. D. Burnside, 
A. H. d’Arcambal, I. W. Holland, R. H. Morris, A. M. Sargent, and O. W. 
Winter. 

The awards consist of two parts: a wall plaque displaying a gold medal 
lion, especially designed for each award, together with a metal plate for 


the recipient's name; and a framed engraved citation. 





Honored educator of realistic, practical 
vision ... thorough builder of tool engineer- 
ing curri ula, and acknou ledged prime mover 
in securing establishment of the first regular 
degree diploma of Bachelor of Scienc e in Tool 
Engineering . . . beloved of many students 
whom he has well equipped for professional 


responsibility. 


ASTE EDUCATION AWARD 


presented to Frederick Preator, 
head of the department of tool engineering, 
Utah State Agricultural College 


Professor Preator, who was extremely instrumental in the estab- 
lishment of a tool-engineering curriculum on the Utah State Agri- 
cultural campus, the first college to offer a degree in such a course, 
has in many other ways been outstanding in his promotion of tool 
engineering. 

After graduating from Birmingham Technical School in his native 
England, he served in Great Britain’s Royal Air Force in World War 
I, later coming to the United States. While teaching at Logan High 
School, he attended Utah State Agricultural College, from which 
he graduated in 1935. He began teaching there as instructor of 
metals in 1937, and has been with the college almost continuously 
since then, receiving his full professorship in 1947. During World 
War II he worked as tool-design engineer for several companies in 
the national defense effort. 

Professor Preator has been extremely active in ASTE affairs, serv- 
ing on both chapter and national committees, including the National 
Education Committee in particular, He has represented the Society 
on the Utah Engineering Council, and has written articles for several 
education journals, as well as for Tue Toot Encineer. He was 
the principal author of ASTE’s 10-page brochure on Professional 
Careers for Tool Engineers. 
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Recognized internationally for basic research 
investigation and findings in the science o} 
metal-cutting, and developer of machines and 
methods to facilitate that science . . . consistent 
proponent of practicability in applying ma- 
chining principles . . . honored collaborator 


in advancing professional ethics and practices 


ASTE RESEARCH 


presented to Hans Ernst 
director of research, 
Cincinnati Milling Machine Co. 


Hans Ernst has been in charge of research at the Cincinnati Mill- 
ing Machine Co, for the past 28 years. He came to the company in 
1926, joining the engineering staff and organizing the research de- 
partment. His first job, the development of a hydraulic feed for a 
milling machine, resulted in the Hydromatic machine. Thousands 
of these machines have been made for the production of metallic 
parts of all sorts. Today’s Hydromatic machines are basically un- 
changed in design after 27 years, a tribute to his engineering fore- 
sight. 

Mr. Ernst is recognized internationally as an authority on metal- 
cutting. His paper, “Physics of Metal-Cutting,” is regarded as the 
bible of this field. In addition, over 100 patents, covering such things 
as automatic hydraulic cycles fer grinding machines, unusual valves, 
and hydraulic and electric circuits, have been issued in his name. 

Born and educated in Australia, he came to this continent during 
the first World War, in time to serve one year in the Canadian Royal 
Air Force. He broke his first professional affiliation, with Western 
Cartridge Co., because his nature rebelled at producing anything 
destructive. His love of fellow men has made him an ideal of pro- 
fessional integrity and dedication, a giant among men and a genius 
among engineers. 
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Orla au hort y upon rear design ai ap- 
World authorit £ lesi; l a 
plication . .. author of major reference books, 
and innumerable significant reports and 
articles upon gearing, machine design, and 
interchangeable manufacturing . . . wise and 
kindly teacher of several generations . . . self- 
; K 


less servant to the engineering profession. 


ASTE GOLD MEDAL AWARD 


presented to Earle Buckingham 
technical director, 
Geartronics, Ine. 


Dr. Earle Buckingham who, until his recent retirement, was pro- 
fessor of mechanical engineering at Massachusetts Institute of Tech- 
nology, is widely known as an outstanding authority on gears and 
their applications, and as an inexhaustible contributor to engineering 
literature. He has authored six books and innumerable technical 
papers and articles, commencing in 1911 and continuing to the 
present time. His group of books on gear design, production and ap- 
plication are considered outstanding in the field of mechanical 
engineering. In 1950 he was honored with the Edward P. Connell 
Award of the American Gear Manufacturers Association for his 
work as an author and a teacher in his field. 

He has contributed to the design and development of a variety 
of equipment. His work on gears has covered those used for all 
purposes, and ranging in size from 0.041 inch in diameter to 40 
feet in diameter. Dr. Buckingham has also done a great deal of 
work in the field of standardization, and has served for many years 
on various standards committees of the ASME. 

Dr. Buckingham signally served ASTE by his authorship of the 
“Gears” section of the Tool Engineers Handbook, and is currently 
assisting in its revision for the second edition. 
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Dedicated leader in advancement oj ultrapre- 
cision dimensional measurement and control 

. . benefactor to Industry in helping to main 
tain uniform standards and assure inter 
changeahility of parts in mass production . . . 
unstinting giver of time and talent in foster 


Ing professional goals and the public welfare 


ASTE ENGINEERING CITATION 


presented to Louis F. Polk 
president. The Sheffield Corp. and 
vice president of Bendix Aviation Corp. 


A tireless promoter of industrial standards, Louis Polk has been 

20th-century crusader for the acceptance and application of pre- 
cision measurement and inspection techniques. The Sheffield Cor- 
poration, of which he is president, is a leading producer of scientific 
measuring instruments, gages, automatic gaging machines, and 
other machine tools essential to the maintenance of uniform standards 
and interchangeability of parts. 

Mr. Polk is the author of several books on metrology and dimen- 
sional control, and holds numerous patents covering a wide range of 
products, including gages, precision instruments and machine tools. 
He is a frequent speaker before industrial, ordnance, scientific and 
banking groups. 

Holding important positions in many financial and industrial or 
ganizations, Mr. Polk served as civilian consultant to the Chief of 
Ordnance of the Army for several years, ending in 1949. Among 
his present responsibilities are chairmanship of The Sheffield Corp. 
of Australia, Pty. Ltd., and of the board of directors of the State 
Fidelity Federal Savings and Loan Association of Dayton. He is an 
acknowledged leader in the many professional and civic organizations 
to which he belongs. Among these are the ASTE, on whose Research 
Fund Committee he is a permanent director. 
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Honored Past President of the Society, promi- 
nent in its founding activities . . . his sound 
administrative planning in the early days was 
indispensable in structuring the Society into 
a vital organism .. . a production executive 
whose achievements contributed largely to 


mass automotive manufacture. 


Joseph A. Seigel Memorial Award 


presented to Frank A. Shuler 
ASTE past president 


Frank A. Shuler, member of the American Society of Tool Engi- 
neers since the first year of its existence, headed the organization in 
1937-38, the fifth and one of the most crucial years in its history. It 
was during his presidency that ASTE gained national recognition 
through the staging of its first machine tool exhibition in 1938, held 
in conjunction with its annual membership meeting of that year. Due 
in great measure to Mr. Shuler’s efforts and executive planning, the 
show was a great financial success, and became the forerunner of 
more and larger shows. 

In 1953, he was awarded a certificate of service for his work 
with the National Production Authority. The certificate was pre- 
sented “ .. . in appreciation of service rendered to the United States 
Government in time of national emergency, and in official recog- 
nition of the outstanding experience and ability for which he was 
selected to serve...” His assignment with NPA involved touring 
the nation to make progress reports for plants with government 
contracts. 

Mr. Shuler was associated with Chrysler Corp. for nearly twenty 
years as master mechanic of the Highland Park plant. Prior to this, 
he owned and operated the Shuler Axle Co, 
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Renowned for the development of hydraulic 
principles and their far-reaching application 
in the driving and control of sel{-powered 
vehicles and machine tools . . . able executive 
whose vision, ingenuity, and drive have 
heavily contributed to the national defense and 


the public welfare. 


ASTE Progress Award 


presented to Harry F. Vickers 
president, Sperry Rand Corp. 


Harry Vickers, head of Sperry Rand Corp. and its 85,000 em- 
ployees, began his amazing career with only a deep interest in 
hydraulic machinery. Through tutoring and correspondence courses 
he gained the technical training needed to design these machines, 
and in 1921 he formed a company in Los Angeles to build them. 
His designs and inventions led him to the principle of power steer 
ing, which he brought to Detroit as early as 1930 

Finding the automotive industry reluctant to adopt power steering 
during the depression, he joined with Fred Fisher to form Vickers, 
Inc., and turned to machine tool and military applications of 
hydraulics. Some of his designs contributed largely to the effective 
ness of the U. S. Navy during the second World War. Following a 
merger of his company with Sperry Corp., he ultimately became its 
president. In 1955 the Sperry Corp. merged with Remington Rand 
to form the Sperry Rand Corp., of which Mr. Vickers is now 
president. 

After the war he realized an early ambition to be a pilot, and now 
flies a DC 3 regularly. He received a Doctor of Science degree from 
the University of Southern California in 1956. Holder of the ASME 
medal, he belongs to many naval, aeronautical and engineering or- 
ganizations. 
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Student officers at Peoria are, seated 
from left: John Abraham, chair- 
i man and W. Logue, adviser. Stand- 
ing are: Bill Smith, viee chair- 
man: Jim Fredell, secretary; and 


Ken Bledsoe, treasurer. 


Pictured at Chicago chapter are, from left: Harry 
Egan, newly elected chairman; E. J. Krabacher, 
speaker, whose subject was “Progress in Metal-Cutting 
and Grinding Research”; Joseph Kosinski, program 
chairman; and R. W. Miller, outgoing chairman, 


1957-1958 


CHAPTER 
OFFICERS 


CL 





Peoria ASTE officers for the coming year 
include, seated from left: W. Ballard. 
delegate; and L. Johnson, chairman. 
Standing are W. Bahnfleth, Jr., first vice 
chairman; T. F. Bain, second vice chair 
man: W. Bristow, secretary and H. 





Austin, treasurer. 


Shown above, smiling about the election results at Los Angeles, are the men chosen to guide the 
chapter's activities in the year to come. From left, they are: Paul E, Lenk, chairman; Ben Haze- 
winkel, first vice chairman; Alfred E. Beaumont, second vice chairman; George J. Tilden, secretary ; 
J. A. Martin, treasurer; Past Chairman Francis X. Bale, national delegate. 
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Guiding lights of Litthe Rhody chapter for 1957- 
58 will be the officers shown here. From left 
are: Paul Watelet, national delegate; Karl 
Friedland, second vice chairman; Horace Ben- 
nett, chairman; Gilbert Stafford, first vice chair- 
man; and Bertrand Guindon, treasurer of the 
1956-57 terms. 


Newly elected Santa Clara Valley officers 
from left are: Howard W. Holt, first vice 
chairman; William H. Forbes, second vice 
chairman; Rudolph Komuchar, secretary; 
James S. Burnett, treasurer; William T. 
Wright, national delegate and adviser; and 
Carl F. Kaiser, alternate national delegate. 


New officers who will be 
guiding Indianapolis ac 

tivities are, from left: 
Richard Garber, chair- 
man; Roy Erickson, 
first vice chairman ; 
Murray Davidson, sec- 
ond vice chairman; By 

ron Confer, secretary; 
Robert Mewhinney, 
treasurer; and John 
Huser, delegate and out 
going chairman. 


Hamilton’s new officers are, from left: Jack Hillier, treasurer; Oreland MelIntyre, secretary; 
Bill Durrant, third vice chairman; Reg Vincent, second vice chairman; Ralph Fechnay, first 


vice chairman; Harry Ward, chairman; and Joseph Sheldon, past chairman, 
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Golden Gate's retiring chairman, Hans Metz, left, 
weleomes the ine cprrbitig officers: Phil I reeman, chair 
mant Charles Driesbock, second viee chairman; John 
Wilson, treasurer and Cliff Marker, seeretary. 


new chapter officers 





Officers elected by Long 
Beach chapter are, from left: 
J. H. Medford, chairman and 
alternate delegate; CC. W. 
Ward, first vice chairman; 
«. C. Allen, second vice chair- 
man; C, D. MeNealy, secre- 
tary; J. A. Espy, treasurer; 
and R. E. Gariss, national 
delegate. 


Retiring Chairman Henry 
Gotta is pictured welcoming 
new Hartford chapter officers: 
Harry W. Anderson, chair- 
man; Paul Dillberg, first vice 
chairman; Howard Wheeler. 
second vice chairman; and 
Paul Pick, treasurer. Douglas 
Proctor, incoming secretary, 
was not present. 


Newly elected officers of ‘Long Island chap- 
ter are, from left: Secretary Charles Vander- 
hoof; Second Viee Chairman Sheldon 
Meyers; Chairman Theodore Borecki; First 
Viee Chairman Jerome Barfus; Treasurer 
Don Griffing; and National Delegate John 
Hatter. 


Elected officers for 1957-58 
at Erie chapter are, from left: 
Thomas G. Brown, treasurer; 
David J. Stout, secretary; 
Richard A. Banaszek, second 
vice chairman; Samuel A, Fi- 
orenzo, first vice chairman; 
Henry W. Sedler, chairman; 
and David B. Schuler, 1956- 
57 chairman. 





High point of ASTE's 25th Annual Meeting and Convention 
held March 23-28 at the Shamrock-Hilton Hotel in Houston, 
Texas, was the gala Silver Anniversary celebration on the 
evening of March 25. At the banquet that night, the 
Society's new officers and directors were announced; the 
National Honor Awards and International Education Award 
winners were named; and the 37,000th member, Daniel J. 
Martin, was honored. The largest closed-circuit audio 
broadcast ever attempted served to install chapter officers 
in their areas all over the continent, and to charter the 
Society's first off-shore chapter, Sydney, Australia. 
Assistant Secretary of the Air Force Dudley C. Sharpe was the 
principal speaker. 


The five-day convention offered a series of technical 
sessions covering the latest tool engineering techniques, 
including the most complete symposia on ceramic and 


plastic tooling to date, and a timely meeting concerning 
engineering behind an earth satellite launching. 


Tours of local plants, a regional educators’ confer- 
ence, and the presentation of the newly established Eli 
Whitney Memorial Award to Louis Polk, Sheffield Corp. 
president, rounded out, convention activities. 


NATIONAL OFFICERS ELECTED 


Harold E. Collins of Houston, Texas, was elected presi- 
dent of the Society by the Board of Directors, meeting on 
March 25. Selected to serve with him are: 


First Vice President—George A. Goodwin, Dayton, Ohio 
Second Vice President—Wayne Ewing, Los Angeles 
Third Vice President—H. Dale Long, Chicago, Ill. 
Fourth Vice President—William Moreland, Ashland, Ohio 
Treasurer—John X. Ryneska, Lynn, Mass. 
Secretary—David A. Schrom, York, Pa. 








DELEGATES CHOOSE BOARD OF DIRECTORS 


Newly elected national directors, chosen by the House 
of Delegates, meeting in a closed session on March 24, are: 


Edmund Hollingsworth of Philadelphia, Pa. 
Frank F. Ford of Atlanta, Ga. 





The new President, First, Second, Third Vice Presidents 
and the Treasurer were also elected to the Board of Directors. 


Incumbent directors chosen to serve another term are: 


Charles M. Smillie of Ferndale, Mich. 
William A. Thomas of Windsor, Ont. 
Philip R. Marsilius of Bridgeport, Conn. 
Joseph L. Petz of Pleasant Valley, N. Y. 
Leslie C. Seager of Salt Lake City, Utah 
Gustave B. Berlien of Oakland, Calif. 
Irving H. Buck of Dallas, Texas 


As prescribed by the ASTE Constitution, Howard C. 


McMillen, retiring president of the Society, will be the 
fifteenth member of the Board. 


EDUCATION AWARD WINNERS ANNOUNCED 


Scholarships amounting to $700 each were awarded to the 


following university students for pursuing tool engineering 
studies: 


Lawrence W. Miller, Case Institute of Technology 
Peter C. Fishburn, Pennsylvania State University 
William H. Bardens, University of Illinois 
Richard W. Warkentin, Queens University, Canada 
Porter J. Clark, University of Kansas 
Paul H. Newell, Jr., University of Tennessee 
Harold A. Cantrill, California State Polytechnical 
College 
Richard L. Barnoski, University of Missouri 
Robert K. Burroughs, University of Cincinnati 
Phillip F. Myers, Ohio State University 


FIRST OFF-SHORE CHAPTER CHARTERED 


Radio-telephone connections between Houston and 
Australia made the long-distance chartering of ASTE's first 


off-shore chapter, Sydney, a reality, at the Silver Anniver- 
sary proceedings Monday night, March 25. Simultaneously, 
in Sydney, over 100 members-to-be were celebrating the 
chartering at a luncheon meeting, since there it was noon of 
the following day, March 26. 

President McMillen administered the oath of office to 
the officers of the new group, and their response was 
heard in all chapters over the United States and Canada 
through the medium of the closed-circuit broadcast. 

Charter officers of the Sydney chapter are as follows: 

Chairman—Jack Finlay, retired manager 
of the Commonwealth Small Arms Factory, and 
known locally as the "father" of tool 
engineering in Australia. 

First Vice Chairman-C. Curtis chief 
tooling engineer of the J. N. Kirby Mfg. Pty. 
Ltd. 

Second Vice Chairman-R. Howell, works 
manager of Fotek Corp., Pty. Ltd. 

Secretary-H. Colton, chief manufactur- 
ing engineer, Standard Telephones & Cables, 
Pty. Ltd. 

Treasurer—Miss 0. Symons, senior in- 
spector m/c of the Shop Division, Standard 
Telephones and Cables, Pty. Ltd. 
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The future lies ahead, unknown and unlimited . . . 
a continuing challenge to the creative mind of man. 


Celebration of our Silver Anniversary makes this more than an Annual Report. 
We must acknowledge the impressive contributions which have been made by the 
Society's leadership and members over the past quarter century. Without their dedi 
cated and constructive efforts it would not have been possible to conclude this very 
uccessful era. 

Accomplishments of our Society have been based upon a steadily growing service 
to the membership and particularly to the industrial communities which our chap 
ters serve. Countless opportunities for service have challenged our leaders who have 
met the problems and accepted the associated responsibilities with enthusiasm. 

We are deeply aware of our debt to those who have pioneered and built our Society. 
Its accomplishments at the end of this significant period provide a firm base on which 
to build even better during the next twenty-five years. 

The following summaries of National Committee activities do not do justice to the 
fine contribution each has made during the past year. | believe, however, that you 


will have a real appreciation of their accomplishments even though reported briefly. 

















MEMBERSHIP: Phenomena! membership 
growth in the past twenty-five years has placed 
our Society in the ranks of the largest engineer 
ing groups in the country. This dynamic mem 
bership makes possible the Society’s aims of sery 
ing the profession and achieving public recogni 
tion for the accomplishments of its members 

The Society has 143 chapters in the United 
States and Canada, one off-shore chapter in Syd 
ney, Australia, and 16 student chapters at tore 
most educational institutions. Shown in the a 
companying map are the locations and names of 
these chapters 

Since the last Annual Meeting sixteen chapters 
have been installed These include: Schuylkill 
Valley, Raleigh-Durham, Lorain County, Mans 
field, Ottawa Valley, Kokomo, 
Valley, Ozark, Southeast Kansas, Mississippi 
Macomb, Birmingham, Canton Agricultural and 
Technical, University of Wichita, Long Beach City 


lrenton-Delaware 


College and Southern Technical Institute 


FINANCIAL: Although services for the member 
ship are of paramount importance, the existence 
of the Society and its ability to perform these 
The Finan 


cial Committee carefully studies the assets. lia 


services are dependent upon finances 


bilities, reserves, income and expenses of the 


Society The financial position of the Society 
is favorable as shown in the accompanying bal 
ance sheet and charts of income and expense. The 
balance sheet shows our net worth as $1,473,186 

sased on the fiscal years 1954-55 and 1955-56 
services to the profession and to industry amounted 
to $53.83 for each member. Compared with co: 
responding figures for the preceding year the 


income per member increased $8.66. 


PROFESSIONAL ENGINEERING: To gain 


professional recognition of tool engineering and 


of the Society, this committee assists members 
interested in professional registration. It collects 
and disseminates professional engineering infor 
mation and renders advice and assistance to in 
dividual chapters and members on professional 


questions. 


Included in this committee’s objectives are 
encouraging the professional growth of tool en 
gineers, planning tool engineering courses for 
colleges and universities, fostering employee edu 
cation, and making available refresher and prepat 


atory courses for members 


HONOR AWARDS: Two new honor awards 
bring to a total of six the awards presented at 
the Annual Meeting The new awards are ASTI 
Education Award and ASTE Research Medal. The 
others are ASTE Progress Award, ASTER Gold 
Medal. Joseph \ Ped gel Memorial Award and 


ASTE Engineering Citation 


Frederick Preator, head, tool engineering de 
partment, Utah State Agricultural College, re 
ceives the ASTE Education Award, Hans Ernst 
director of research, Cincinnati Milling Machine 
Co., receives the ASTE Research Medal. Dr. Earle 
Buckingham, technical director, Geartronies, In 
is awarded the ASTE Gold Medal. Louis F. Polk 
president, The Shetleld Corp., and vice president 
the Bendix Aviation Corp., is honored by the 
ASTE Engineering Citation. Frank A. Shulet 
past president of ASTE. is endowed with the Jos 
eph A. Siegel Memorial Award. Harry F. Vickers 
ASTI 


president Sperry Rand ¢ orp., receives the 





Progress Award. 
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STUDENT CHAPTERS 


University of Michigan 
Utah State College 
University of Kansas 
Wayne State University 
Alfred State Technical 
Purdue University 


Wentworth Institute 


Franklin Technical Instit 


City College of New York 
Mohawk Valley Technical Institute 
Lawrence Institute of Technology 
Califorma State Polytechnic College 
Canton Ag. & Tech. Institute 
University of Wichita 
Long Beach City College 

puthern Technical institute 











strategic industrial areas 


Ge 











EDUCATION: This committee keeps the Society 
abreast of educational activities on a national level 
and serves on a consulting basis for establishing 
educational curricula 

An ever-ine reasing interest in tool engineering 
is exhibited by colleges and universities. A grow 
inp number ol On-Campus conferences has been 
held, sponsored by a group of Society chapters 
and this committee These conferences provide 
engineering information for members and HMnpress 
industry, the school and students with the impor 
tance of tool engineering. In addition, an exten 
sive amount of work has been done in stimulating 
cooperation between industry and education in 


connection with the Delegates’ 12-Month Plan 


INDUSTRIAL EXPOSITIONS: ASTE’s Indus- 
trial Expositions provide an unparalleled educa 
tional asset to the Society. Leading manufactur 
ers exhibit the latest developments in tooling, ma 
chines, processes and methods at these shows 
which have gained widespread recognition among 
the country’s best expositions 

These expositions, conducted biennially, aid the 
tool engineet in keeping abreast of newest pro 
duction methods. The 1956 Industrial Exposition 
was the largest show in the Society’s history. with 


over 500 exhibitors displaying their products 


PROGRAMS: Program for the Silver Anniver- 
sary Meeting included the first Annual Eli Whit 
ney Memorial Lecture, as well as symposia on 


ceramic and plastic tooling, and a session on 
engineering behind an earth satellite launching. 

Also, the Program Committee has been assist- 
ing in developing chapter programs to promote 
greater attendance and build a stronger ASTE. 
It has inaugurated, on a trial basis, program clin- 
ics in sixteen locations throughout this country 
and Canada. 


Chapter program chairmen were provided with 


a completely new and revised speakers’ directory 
in addition to “ASTE Suggestions to Speakers” 
which was developed to assist chapter program 


chairmen. 


EDITORIAL: Tue Toot ENGINEER articles are 
selected to meet the widely diversified needs of 
our members. To insure the magazine's develop- 
ment in the right direction, an independently con- 
ducted readership survey is used to indicate which 
sections and what subject matter are most widely 
read. 

During the calendar year of 1956, more than 
140,000 copies of forty articles published in the 
magazine were reprinted by industry. During 
this period, 1440 pages of editorial were pub- 
lished, 292 of which were devoted to Society 
news and activities. 

The ASTE News Section continues to keep the 
membership posted on important projects and 
events through feature articles. Special consider 
ation has been given to unusual chapter activities 


as growth of the Society continues 


STANDARDS: This committee represents the 
Society in all standards activities carried on by 
other national organizations such as the Amer 
ican Standards Association, Canadian Standards 
Association, and Joint Industry Conference 

Through its Carbide Subcommittee a proposed 
standard has been developed on brazed single 
point tools, solid carbide tool bits, on-end car- 
bide inserts and their holders. This committee 
is now working on a standard for throw-away 
inserts. 

The NSC Tool Steel Subcommittee has com 
pleted its assignment of recommending specific 
tool steels for application to any particular end 


use. 


TECHNICAL PUBLICATIONS: Formerly 
known as the Book Committee. the National Tech- 
nical Publications Committee is now revising, 
writing and collecting data for the following 


books: the Tool Engineers Handbook: Handbook 
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Current Assets 
Cash on hand and in banks 


Accounts Receivable 


IC 


BALANCE SHEET JANUARY 31, 


\N 


ASSETS 


United States and Canadian Bonds 


Treasury Bills 
Inventories 


Total Current Assets 
Fixed Assets 


Land 


Land Improvements 


Building 
Automobile 


Furniture and Fixtures 


Total Fixed Assets 
Other Assets 


Deposits with Others 


Travel Advance 


Def. Exp. 1958 Show 


Investments 


Total Other Assets 


Total Assets 


SOCIETY 


$ 89,697.15 
34,044.98 
464,082.00 
545,785.50 
65,842.24 


$1,199,451.87 


$ 40,438.40 
8,610.21 
132,451.02 
2,057.00 
74,280.04 


$ 257,836.67 


$ 2,472.52 
2,250.00 
1,607.30 

150,000.00 


$ 156,329.82 
$1,613,618.36 
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LIABILITIES AND NET 


Current Liabilities 


Accounts Payable Chapter 

Accounts Payable Membership Pending 
Accounts Payable Misc 

Accounts Payable Suspense 

Prepaid Advertising 

Research Fund 

Deposits—Book Orders and Cert 
Accrued F.0. A. B 

Employees Pension Fund 

Accrued Agency Commission 


Award Deposits 


Total Current Liabilities 


Net Worth 


Total Liabilities and Net Worth 


WORTH 


NGINEERS 


9,715.74 
4,970.00 
13,425.42 


73.73 


4,768.70 
100,000.00 
480.25 
1,047.47 
2,942.12 
763.65 
2,245.00 


$ 140,432.08 
$1,473, 186.28 
$1,613,618.36 


COST OF SERVICE PER MEMBER PER YEAR* 


(based on fiscal years 1954-55 and 1955-56) 


: 14 


Building Expense 
Research (appropriated) 
Technical Activities 
Technical Publications 


Projects 





Functional Activities 




















National Headquarters 








industrial Expositions 
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Total 10 12 14 16 


Cost ($) 


18 20 22 24 26 28 30 


INCOME PER MEMBER PER YEAR 


(based on fiscal years 1954-55 and 1955-56) 
Technical Publications and Misc. oe |. - — | 
Dues, Subscriptions & Initiation 
industrial Exposition 


The Tool Engineer 


$53.83 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 


Income ($) 

*Average membership during the period was 33,715 

This bar chart for income and expense illustrates the 
multiple dividends received by each member in additior 
invaluable With 


rece ived 


of 600% of his 
In the balance sheet at the lop of this page are shown 
the ass This 


beir ¥ 


return investment in national operation 


technical information 


$7.44 


from the 


to an average ets, liabilities and net worth of the Society 


investment of erat h member eeT vices in 


$428.42 


portrays its strong financial «tr 
almost $1”, 


ueture, its net worth 


various formes Society amounting lt million 





GROWTH at a glance 
1947 — FPS6 


2,400,000 


2,250,000 | 
2,100,000 { N 
seoneee et Worth | 
1.800 000 | Income a 
1,650,000 Expense aaa ; 
1,500,000 
1,350,000 — - | 
1,200,000 Bue 
1,050,000 — — 

900,000 

750,000 

600,000 ’ , 

450,000 ; ; | 

300,000 > = , ; } 

150,000 + : ; ! 

‘48 ‘49 "50 "51 "52 "53 "54 "55 "56 







































































of Process Planning and Estimating; Jig and Fia 
ture Design; and Planning and Tooling for Pou 


der Metal Parts. 


Other projects for books, now in their infancy 





include machining with carbides and oxides, and 
the study of aircraft manufacturing and tooling 

Increased local chapter participation is being 
encouraged to support the expanded book building 
program. Each chapter now has its own Tech 
nical Publications Committee. 


RESEARCH: With three years of active opera 


tion drawing to a close, the Research Fund Com 


mittee continues to expand its activities and to 


gain increasing acceptance from industry. 

['wo projects completed during the year wer« 
“The Evaluation of the Mist Method of Applying 
Cutting Fluids” and “A Study of the Metal Bo: 
ides.” The first was completed at MIT and re 
ported by Professors Shaw and Smith. A partial 
report was given as a paper at the 24th Annual 
Meeting. The complete report is to be issued 
shortly. The second project was reported in full 
in a paper delivered by Dr. Metcalfe at the last 
Annual Meeting. A year’s continuation of both 
of these projects has been approved by the com 
mittee on the recommendation of the steering 
committees. 

The Research Fund Committee has also under 
taken three long-range programs: metal-cutting 
plastic tooling, and metal stamping. 


CONSTITUTION AND BYLAWS: This com 
mittee assists chapters in interpretations of the 
Constitution and Bylaws. It was assigned the 
projects of studying the functions of the chairman 
of the House of Delegates Meeting, the chartering 
of off-shore chapters and revising of the rules for 
student chapters. 


PUBLIC RELATIONS: This committee is re 
sponsible for keeping the public informed of th 
Society’s progress and maintaining continued 


goodwill. 


The committee has prepared and distributed 
The First Tool Engineer; Automation—W hat's 
fhead?; Where Do Engineers Work in Indus- 
try?; the chapter public relations kit, and the 
1956 Chicago Tool Show and House of Delegates 
movie. This 15-minute color and sound motion 
picture is available for chapter use. More ‘than 
100 chapters have already seen the film. 


An additonal activity was administration of 
the Delegates’ 12-Month Industry and Education 


program, which was conducted at chapter level. 


JUDICIAL: Nine presidents make up this com- 
mittee which has the authority to render final de 
cision regarding an interpretation of the Consti 
tution and Bylaws Committee in cases where the 
decisions of the National Constitution and Bylaws 
Committee are not accepted. 


PROGRESS: Continual study of Society oper 
ations on a national and chapter level and an 
evaluation of these in relation to the objectives 
of ASTE is the job of the Progress Committee 
This important committee continues its detailed 
study of “Five-Year Plans” for committees and 
reports significant findings to the Board. It assists 
the committees in thinking of the future and in 
making long-range planning. It is evident from 
each national committee’s remarkable progress 
during the past year that our Society’s primary 
purpose, that of providing media for exchange 
of technical experiences and assistance in indi 
vidual self-improvement of the members in their 


technical craft, is being carried out. 


CONCLUSION: The operation of our Society 
has been conducted in a business-like manner with 
carefully planned balance of the many Society 
wtivities. Coordination of effort between com 
mittees and with Headquarters’ staff has con 
tributed much to our progress. [I am personally 
grateful to all those in our organization who have 
done so much to make my responsibilities lighter 
during this past year. It has been an honor to 
serve as President. I shall always remember with 
pleasure my experiences and best of all, the many 
friendships that I have made. 


Submitted for and on hehalf of the Board of 
Directors and National Officers 


HO Ve lan 


President and Chairman of the Board 














































































Fooling demonstrations such as this 

are an important part of educational conferences. 
Here the TV camera gives visual aid to the 
audience of a technical session 


With the advent of spring, on-campus conferences 
begin to flourish across the nation. April will see 


. : 
two universities, Purdue and the State University 


if lowa, opening their doors to conferees looking 
for the latest in tooling techniques and the science 
ol engineering 

On April 13, the Third Annual College Industry 
Conference will be held on the campus of the State 
L niversity of lowa at lowa City. Sponsored by the 
Cedar Rapids chapter of ASTE in conjunction with 
the university, the conference will have as its theme 
New Processes and Developments in Industry.” 
In addition to the technical sessions, the planning 
committee has provided for a tour through the 
ollege M.k. labs for the men, and a visit to the 
L niversily Hospitals for the ladies. 

Subjects to be dealt with during the morning 
essions are carbon dioxide welding, electroforming 
plastics potting and encapsulating, acid etching of 
precison parts and cemented oxides. 

Atte PHOOT Sessions will he concerned with Lape 
controlled machines, hydroforming and hydrospin 
ning, chemical milling. ceramics for metal-cutting 
hot extrusion of metals, and ceramics. 

Advance registration and further information can 


he obtained for the Lowa conference by writing ot 
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Universities 







Schedule 


sranrac 


7a ft fee 














Prof. E. M. Mielnik of the 


mechanical engineering department. 


wiring university's 

“Profits through Tooling” is’ the theme around 
which the April 27 Purdue On-Campus Conference 
s planned, according to Orville D. Lascoe, profes- 
sor of industrial engineering, who is conference 
chairman. Two main technical sessions will serve 
to expand this theme. They will be augmented with 
visits to the engineering labs, industrial exhibits 
and special tooling demonstrations, and by a 30 
minute commentary on “Engineering Education To 
day” by Dr. A. R. Spalding, head of Purdue's 
School of Freshman Engineering. Chairmen of 
ASTE chapters in the Indiana Council, one of the 
sponsoring bodies. will preside at the meetings 

The first technical session will cover “Cold 
Working of Metals for Production and Profits,” a 
panel discussion by men with considerable indus 
trial experience in cold roll-forming techniques and 
cold-heading processes. The afternoon session on 
“Practical Applications of Oxide Tooling” will first 
provide a panel of industrial experts speaking on 
toolmaking, inspection, production applications 
and effects of machine tool selection and design on 
ceramic tools, Following the panel, Professor Lase oe 
and R. W. McDowell will present the Purdue Uni 
versity report on ceramic cutting tool research. 

Dr. G. A. Hawkins, dean of the schools of engi 
neering, will welcome conferees at a general session 
at 10 a.m. Luncheon in the Union Building will be 
highlighted by immediate Past President H. C. Me 
Millen as toastmaster; Purdue University President 
l'red L. Hovde will add his welcome to the group. 

Dean of Men O. D. Roberts. speaker at the eve 
ning banquet, has chosen “The College Student and 
His Problems” as his subject. Toastmaster will be 
R. Ek. McKee, chairman of the Society’s National 
Education Committee, another conference sponsor. 

The women’s interests have not been neglected, 
as proved by the following ladies’ program. The 
morning schedule includes an exhibit of metalcrafts 
and a demonstration of the Purdue-developed 
“master-mix” and cake mix. Following luncheon 
with a style show by a Lafayette dress shop, the 
ladies will see a program presented by the univer 
sity’s modern dance classes. After campus visits and 
tours, they will join their husbands in the South 


Ballroom of the Union for the joint dinner meeting 
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Diamond ‘Tools 
Topic at St. Louis 


A full program was lined up for 
Feb. 7 at St. Louis, including election 
of officers, old timers night and a talk 
on diamonds. Jan Taeyaerts, president, 
Precision Diamond Tool Co., and presi 
dent of the Industrial Diamond Assn 
discussed the mining of diamonds and 
their eventual usefulness as industrial 
diamond cutting tools. Mr. Taeyaerts 
showed a film depicting the steps in the 
manufacture of diamond tools 

Newly elected officers include 


tene, chairman: 


Vince 
Charlton Brown, first 
Kenneth Ritter, second 
Frank ¢ 
treasurer; and Paulena Pagel, secretary 


W {. Scheublein, di 


vice ¢ hairman; 


vice chairman Schillinger. 


Granite State 
Tours Plant 

John J. Gilbert, ocean cable engineer 
spoke to Granite State chapter when it 
toured the Simplex Wire and Cable Co 
Mr. Gilbert discussed the developments 
that led to the first transatlantic tele 
phone cable 

Elections took place at the Rocking 
ham Hotel. New officers include: Joseph 
Fred Wakefield, first 


Robert Ellison, second 


Russo, chairman 
vice chairmar 

vice chairman; Richard Downing, secre 
tary: Carmel Radwan, treasurer; Gino 
Magnani, delegate; and Jacob Repetto 


ilternate dele gate Norman Fine 


Powder Metallurgy 
Discussed at Fairfield 


“Pitney Bowes Night” was the title 
of the January meeting arranged by 
Arnold Schultz of Pitney Bowes. Mat 
thew F. O’Brien, manager of methods 
and tools, acted as toastmaster. The 
main subject of the meeting was “Pow- 
der Metallurgy,” 
by Bradford I 
Coffee Speaker Allen, vice president in 
gave a talk 


towes 


which was presented 
Horton, staff engineer 
charge of manutacturing 


on the history of Pitney 


PURDUE UNIVERSITY—M. W. Mahns, die superintendent of Alcoa's 


SANTA CLARA VALLEY—Jim Coulter, past chairman of Golden Gate and mem 
ber of the National Program Committee; and William T. Wright, chapter chairman, 


are shown with speaker of the evening, Joseph H. Bungartz af Cincinnati Milling 


& Grinding Machine Co., who discussed 


Battle Creek 
Holds Elections 


Battle Creek Chapter elected Arthur 
Damon, statistical quality control engi 
neer for the Eaton Mfg. Co., Aircraft 
Div., as chapter chairman for a one 
year term to succeed Lionel Anderson 
Jack Gray 
{ussell Childs, sec 


Dave Nagao, secre 


Other officers named were 
first vice chairman 
ond vice chairman 
tary; and Charles Larson, treasurers 
rhe election was held at the regular 
dinner meeting at the American Legion 


Lafayette 


plant, gave student chapter members a briefing on the processes they would see during 


a plant tour of his company. Ready fer the tour are, from lef: chapter officers, John 


McMillen, chairman; Fred Bydash, treasurer 


neer, J. H. Wheeler; and technical supervisor 


April 1957 


Donald Buewnagel, secretary; tool eng: 


G. W. Ebetir. ~Terrence B. Lindemer 


“Profile Milling.” —W. H. Forhes 


Springfield To Hold 
Regional Conference 


May 3 is the date set for the New 
England Regional Conference of ASTE 
sponsored by the Springheld Massa 
chusetts chapter. The program will in 
clude plant tours, a luncheon meeting 
technical sessions, and a social hour 
and banquet. The Sheraton Kimball 
Hotel, Springfield, will be conference 
headquarters 

Following registration at 8:30 a.m 
the morning will be devoted to visiting 
the following plants: American Bosch 
Division of American Bosch Arma Cor 
poration; A. G. Spalding Brothers; the 
Van Norman Company; and Westing 
house Electric Corporation 

[wo topics will be featured at the 


afternoon technical 


sessions High 
Speed Photography as Applied to Tool 
ing” will be a panel discussion com 
prised of representatives from kastman 
Kodak, Wollensak Optical Company 
ind Fairchild Camera. The 
on is titled 
Idea 


The lunche on 


ee ond aes 


trainstorming for New 


jt sker will be Jar 
low of the National Association of 


Manufacturer 









Chapter News and Views 















































LOS ANGELES—Membership committeeman, Glen Crider, left, welcomes new mem 
bers to the ranks. With him in the front row, from left, are Chris Mann, Robert 
Exline, Jack Bruce, and Elmer Childress. Standing in the back row are Robert Wall, 
John Morgan, Richard Whitton, and Ernest Szabo 









































Three Speakers Spark 
Mid-Hudson Program 






































Theodore G. Clement, design coordi Position A vailable 
nator of Eastman Kodak Co., handled 
the speaking assignment for the tech INDUSTRIAL ENGINEERING—Teach 











ers at San Francisco Bay Area College 
Expanding program; $4-million build 
ing addition now being planned; excel 
tance of learning from mistakes in ordet lent part-time industrial and graduate 
to keep ahead of competition. He also work opportunities; excellent salary 
scale. Write to Head, Engineering 


Dept., San Jose State College, San Jose 
inalysis and sales trends as among the 14. Calif 





nical part of a recent meeting at Mid 











Hudson He pointed out the impor 


























recommended the wise use of market 























best methods of determining design 








policy and production estimates. To 
illustrate, Mr. Clement showed slides of 
possible design changes, and described 











Positions Wanted 


















































the methods used to decide on the final INDUSTRIAL SALES—Member desires 
product line or lines for Upper New York terri 

I'wo other speakers shared the bill tory. Ten-year proved sales record 
with Mr. Clement. From headquarters selling to industrial supply houses and 
Frank W. Wilson. ASTE technical dj metal-working trade, for a national 











manufacturer. Prefer lines into cutting 
power, production or measuring tool 
forthcoming technical publications of category. Additional personnel avail 
the Society, and voiced his appreciation able. Write to: Box 092, News Dept., 
The Tool Engineer, 10700 Puritan Ave 
Detroit 38, Mich 











rector briefed the audience on the 
































of the excellent job done by the chapter 








hook committees. He mentioned particu 
larly the contribution of Mid-Hudson’s 

















ESTABLISHED MANUFACTURER'S 














































































































Vincent J. Cavalieri REPRESENTATIVE—desires to repre 
Coffee Speaker John M. Miller, cap sent in state of Michigan a manufac 
tain of Eastern Airlines’ flight from turer of coil stock feeders for die 
Stowe Wak: tn: Wien Wenee sncochal automation. Write to: Box 097, News 
; Dept., The Tool Engineer, 10700 Puri 
through his 33 years of flying exper tan Ave.. Detroit 38. Mich 
ience to recount some of the highlights 
of aviation historv. He contrasted the WANTED TO REPRESENT—Die Shop 
day when Glenn Curtis. on his record for state of Michigan except Detroit 
flight from Albany to New York City by established manufacturer's repre 
in 1910, refueled at Poughkeepsie sentative. Write to: Box 096, News 

















Dept., The Tool Engineer, 10700 Puri 
tan Ave., Detroit 38, Mich. 





using a 5 gallon can, with the present 











time, when planes such as his use 500 
gallons of fuel an hour. Mr. Miller pre 


dic ted great strides to he made in ele 


























tronically controlling aireraft during 


landing {tilla G. V. de Illy 
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Wichita Discusses 
Tool Efficiency 


Harry Conn, chief engineer, Scully- 
Jones & Co., presented a talk Feb. 13 
on a new system called “Economical 
Tool Efficiency.” The second half of the 
program was devoted to election of 
officers: Paul Hess, chairman; Jim Hill, 
first vice chairman; Bill Unruh, second 
vice chairman; Dave Duffy, third vice 
chairman; Jess Erickson, secretary; and 
W. F. Rutschman, treasurer 

Members entertained their wives and 
guest couples on Feb. 16 at their annual 
ladies night James Hill 





Lansing Hears of 
Milling Processes 

Gerald Declair, Chrysler Corp., Gas 
Turbine Power Plant Research Div., 
spoke to the chapter on gas turbine 
engines and their applications in auto 
mobiles. At a later chapter meeting 
Lansing learned of the development of 
milling processes when addressed by 
Karl B. Kaiser, chief engineer, Inger- 
soll Milling Machine Co. Officers 
elected are: Lyman Mack, chairman; 
Keith Williams, first vice chairman; 
Harvey Robey, second vice chairman; 
Millard King, secretary; Bob Adams, 
Jr., treasurer; Glenn L. Crippen, na 
tional delegate; and William Janetzke 
alternate. 


California Polytech Topic 
Is Investment Casting 


Dick Ells, owner of the Dick Ells Co., 
spoke at the February meeting on the 
development of investment casting in 
the Los Angeles area. Questions from 
the floor indicated that the students 
present were interested in this method 
for the production of turbine blades for 
automobiles in the future 

Ceramic tooling was the subject Ed 
ward Kibbit of Stupalox presented at 
the January meeting. He pointed out 
the ability of aluminum oxide cutting 
tools to withstand high tempera- 
tures, making faster machining speeds 


possible John F. Green 


New Welding Techniques 
Described at Long Island 


The story of fusion welding and roll 
planishing tooling was brought before 
the members of Long Island chapter in 
February by Harlan Meredity, vice pres- 
ident of the Airline Welding and Engi- 
neering Corp. of Hawthorne, California 

At another recent meeting of Long 
Island, the subject of drop forging was 
cevered by Robert Merrill, president of 
Merrill Brothers R. Bradshau 
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Racine Tours 
Industrial Museum 

Under the direction of William 
Glamm of A. O. Smith Corp., 96 Racine 
members participated in a three-hour 
plant tour. Mr. Glamm discussed the 
early history and development of the 
A. O. Smith Corp. and then led the 
group through the industrial museum 
where members were shown the old and 
new products of the company. From 
there the group went on to the pipe mill 
where 30 miles of large-diameter pipe is 
made in a day and finally to a demon 
stration of the latest welding techniques 
in the heavy vessel department. Mem 
bers were shown slides which explained 
characteristics of the various welding 
methods 

At the monthly meeting, the following 
otheers were elected: chairman, James 
LaVerne 
Hicks; second vice chairman, Robert 
Monfeli Robert Heinrich 


treasurer, Byron Peterson; and national] 


Vernon; first vice chairman 
secretary 


delegate retiring chairman Vitas 


Thomas 
Speaker E. H. Flook of the National 
Automatic Tool Co. disc ussed automa 


tion {loin J. Michna 


Canadian Oil 
Is Topic at Niagara 


Niagara District’s February meeting 
was concerned with “Oils in Industry 
presented by Howard Lowe, service en 
gineer of the EF. F. Houghton Co. Mr 
Lowe described the various types of 
oils and their by-products 

Officers for the 1957-58 term were in 
stalled as follows W ] 
chairman; | A. Lindwall, first vice 
chairman; W. C. Snider 
chairman; F. W. Bird. secretary: and 
A.V. Orr 
man, R. J. Meacher, was named nation 
il delegate 


Pentesco 
second vice 


treasurer. The past chair 


The chapter January meeting was 
devoted to a film on “Forging Practices 
in the United Kingdom.” shown by J. G 
Gill and W. Morgan of the Canadian 
Steel Improvement Ltd Toronto 


Frank W. Bird 


SYRACUSE—Members chat informally at the January dinner 
Ken Walts, John Sauda, Carl Schmeling, Jack F 
Bob Metz, Glen Marte, and Eugene Morey 


left are 
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ST. LOUIS—Proof that boys of all ages enjoy seeing and learning about jet planes 
the Father and Sons Night program, featuring two McDonnell Aircraft Co. films of 
jet fighter planes met with the complete approval of the diners shown here at the 
meeting. Each dad and son received a color photo of jets in flight. —W. A. Scheublei: 


Macomb County Slate 


On February 7, the newly chartered 
Macomb chapter, which draws its mem 
bers from greater Detroit, Macomb 
Pontiac and Windsor, Canada 
areas, held its first full-term election 


County 


The slate presented by the nominating 
committee was unanimously accepted 
New chapter officers are: Guy F. Scott 
Charles Phelps, first vice 


chairman: Elmore Oakley, second vice 


chairman 


chairman; Charles Carter 
and Richard Clark, secretary 

The technical session brought Ed M 
Hakanson of The Sheffield Corp., Day 
ton, Ohio, before the 
speaking on the “Crush-True” 


treasurer 


membership 
proc eas 
The talk 


showing the 


of dressing grinding wheels 
was ac companied by films 
process in operation ind followed by a 
lively discussion period 

At the January meeting chapter mem 
Rotary Electric Steel 
Be fore the tour Robert 


bers toured the 
Corp of Detroit 
L. Farmer, industrial relations dire« 


tor of the company, furnished each 


From the 
Frank Ungeleich 
Paul H. Hansel 


necting 


Unanimously Elected 


member with a plan of the plant layout 
and a letter inviting questions be 
ginning in the melt shop, the tour pro 
gressed through the stripper shop, billet 
grinding and reconditioning building 
stainless pickle and processing depart 
ment, chipping room, bar mill, cold 
draw building and motor room, and 
ended an hour and a half later in the 
metallurgical laboratory. Of particular 
interest was the B. A. Dow—Model B 
direct reading spectrometer which indi 
cated, in less than two minutes, the 
amounts of ten different elements in a 
taken 
from a spark generated between two 


sample of steel. The reading is 
pins made from the alloy being tested 
Francis / Busch 


TORONTO—Henry B. Sharpe, Jr., pres 
ident of Brown & Sharpe Mfg. Co., spoke 
at the chapter's annual executive night 
Wider Horizons in Machin 
Rk. A. Flanagar 


recently on 
ery Replacement 


149 











“Tooling with Ceramics” was the 
topic discussed at Benton Harbor-St. 
Joseph by Ray Jablonski, Carboloy 
Div., GE. In addition, new officers were 
elected: Robert Jones, chairman; Paul 
Broadstone, first vice chairman; Robert 
Potter, second vice chairman; Calvin 
Frappier, secretary; Earl Rock, treas- 
urer; and Ivan Peters delegate 
Binghamton chapter heard C. T. Ap 
pleton, president of the Reed Rolled 
Thread Die Co., give an illustrated talk 
on the principles and development of 
thread-rolling processes and their ad 
A large display of thread- 
rolled parts used in various industries 


vantages 


was on exhibit 
“The Application of Oxide Cutting 
lools” was the subject discussed at 
Canton’s January meeting. Edward 
Kibbitt of The Carborundum Co. ex 
plained the part that high-strength sin 
tered oxide tools play in industry 
Chicago’s members and guests braved 
sub-zero temperature to hear Don Evans 
of General Electric and Otmar Teich 
mann of Borg-Warner Corp 
feed-back Their 


covered Selsyns, armature voltage con 


discuss 
controls discussion 
trols, numerical program controls, mag 
netic tape and punch-card controls and 
hydraulic circuits used for automatic 
machinery 

Kighty-five attended Dayton ele: 
tion meeting at which George Brandt 
Jack Copeland 
first vice chairman; and Andrew Bailey 
second vice chairman. Phil Glick of 
Chrysler presented a talk on 
“The Miracles of Metal Powder” and 
exhibited various products which could 


be made of powdered metal, 


was elected chairman 
Corp 


Ceorge 
Coodwin national vice president, dis 
cussed the Silver Anniversary meeting. 

At Erie chapter's meeting Robert B 
Way, president of the Finish Engineer 
ing Co., described tooling methods for 
multicolor detail painting of die cast 
ings, metal stampings and molded plas 
tic parts I sing color movies and slides 
Mr. Way demonstrated spray-painting 
techniques, the use of masking tools 
painting and wiping machines 

Fort Wayne held its past chairmen’s 
night and election on Feb. 13. W. W 
Schug and C. H. Hamilton of Emhart 
Mfg. Co. discussed feeding devices and 
progressive dies in punching and form 
ing operations. On February 25, the 
chapter enjoyed a plant tour through 
the Zollner Foundry and attended the 
Zollner basketball game 

Fox River Valley heard Past Presi 
dent H. B. Osborn, Jr., technical direc 
tor of the Ohio Crankshaft Co., speak 
on “Induction Heating and the Tool 
| nypinect 

Joseph Bungartz of The Cincinnati 
Milling Machine Co. spoke to Golden 
Gate on milling of aircraft and guided 
missile parts 



































Clarence Beingessner, 


president and 
general manager of the Precision Heat 
Treating Co., Ltd., spoke at Grand 
River Valley’s meeting on the subject 
of heat treating. The slate of officers 
included 
Robertson; first vice 
chairman, Gib Dilly; second vice chair 


presented at this meeting 
chairman, Roy 


man, Percy Bowman; third vice chair- 
man, Ken Baird; Grant 
Johnstone; treasurer, Bill Little; dele- 
gate, Clayt Henderson; alternate, Roy 


secretary, 


Robertson. 

A. W. Millward, equipment engineer 
ing supervisor, Tool and Gage Div 
John Bertram & Sons Co. Ltd., spoke to 
Hamilton District chapter on automa- 
tic screw machine tooling. His talk was 
illustrated by slides which gave exam 
ples of tooling for both single and mul 
ti-spindle machines. W. A. Dawson, as 
sisted by Vince Goldsworthy of Niagara 
District, gave a coffee talk on ASTE’s 
numerical index system for filing cata 
logs and engineering data 

Houston chapter learned of modern 
broaching practices which was discussed 
by Joseph A. Psenka of the National 
Broach & Machine Co. Mr. Psenka de. 
scribed the principles of broaching, the 
design of broaches and the methods 
used in broach manufacturing. 

John E 


mac hine 


Lynch, manager of milling 
Milling & 
Grinding Machines, Inc., spoke to In- 
dianapolis members on “Modernization 
of American Metalworking Industry.” 

Kalamazoo learned about “CYPAK” 
as described by Speaker R. EF 
of Westinghouse Electric Corp 

Western Electric’s Allentown plant 
was the scene of a plant tour by mem 
bers of the Lehigh Valley chapter re 
cently. The fifty-four attending mem 


sales, Cincinnati 


Connor 


bers covered all the manufacturing de 
partments, and heard engineers at each 
station explain the processes performed 
there. Refreshments were served after- 
wards 

Little Rhody heard the answer to the 
question “What Is the Chamber of Com 
posed by William E. Harper 
As consultant for the Industrial Div. of 
the Greater 


merce?” 


Providence Chamber of 
Commerce, Mr. Harper revealed some 
of the unusual and humorous requests 
submitted to the Chamber of Commerce 
then turned to a more serious discussion 
of the helpful services available to the 
many small businesses in the area 





“Putting the Radial Drill to Work 
was the subject John Hussey of the 
American Tool Works Co. discussed at 
Long Beach. Mr. Hussey presented the 
means of producing more work from the 
radial drill with the aid of self-index- 
He stated that there 


is more consistent accuracy with this 


ing trunnion jigs. 


type of jig, that handling of parts is 
much easier and that time is saved. 
David F 
of the Mansfield chapter during a 
meeting attended by 90 
Others elected were: W. J 
first vice chairman; C. W 


Cole was elected chairman 


members. 
Burrer, Jr 

Brooking 
second vice chairman: Ferd J. Loy 
kovich, treasurer; D. D 
tarv: J. Ward Ingraham, delegate; and 
D. F. Cole, alternate delegate. 

Mid-Hudson learned of the “numeri 


cord and recordotrol” when David I 


Smith, seere 


Laughlin of Giddings & Lewis Machine 
lool Co spoke to the group. Edward 
J. MeCabe, assistant special agent in 
charge of New York office of FBI, pre 
sented an interesting talk on the FBI. 
New officers elected are: J. H. Keller, 
Mike N. Hall, first vice 


chairman; H. J 


chairman; 
Depew, second vice 
chairman; A. J. Larue, secretary; V. J 
Cavalieri, treasurer; and F. N. Plotnik, 
national delegate 

Milwaukee's 
February meeting heard Edward Me 


Members attending 
Faul, eminent speaker, teacher, and 
personnel manager, cover the topic 
“What Is Your Rating?” 


which dealt with the techniques to be 


Washroom 


used in handling foremen relationships 
at the supervisory level. The talk was 
followed by “Air Power,” a color film 
shown through the courtesy of Capt 
Eddie Rie kenbacker. An election of of 
ficers resulted in the following men be 
George Riordan as chair 
A. Wacker as first vice chair 
man; Harvey Prill as second vice chair 
man; R. H. Bates as secretary; and 


ing chosen 
man; L. 


Ralph Perlewitz as treasurer. 
Mississippi heard W. FE 
Dilworth of Mississippi speak on safety 
“What's in It for Me?” 


was presented by the Mississippi Power 


Luoma of 
in’ the shop. 


& Light Co. in cooperation with the U 
S. Fidelity and Guaranty Co. of Balti 
more 

Harley H. Bixler, manager of G.E.’s 
manufacturing process development, ad 
dressed 129 members and guests of 


Mohawk Valley chapter 


following a 


The Tool Engineer 





tour of the Utica plant. A company 
wide consultant on the fabrication and 


utilization of plastic tooling Mr. Bixler 


talked on this subject, using slides and 


i display of plastic tooling to support 
his lecture 

C. A. Norgren Co.’s sales engineer, 
Delbert G. Faust, told the Monadnock 
members that the application of micro 
fog lubrication is virtually limitless for 
machine tools and heavy equipment, at 
i recent technical session. He stressed 
ts value in textile and paper making 
where lubricants sometimes soil the 
product 

“Precision Form and Crush Grind 
ing a colored film on the manufacture 
ot grinding machines at the Jones and 
Shipman factory in England, was shown 
at Montreal. EF. B. Farndale and his 


ssociates 0 ones an » an, . 
. vate from Jon ind hipman NIAGARA DISTRICT—K. Jones, chairman of the newly formed standards com 


( so prese slide 7: y 
anada, also presented slides dealing mittee of the chapter stands to check the reports of his committeemen 


They are, 
from left: L. Butticci; D. Hoggan, chapter secretary; J. Sullivan; and E. A. Lindwall, 
second vice chairman, and organizer of both standards and book committees 


-Frank W. Bird 


with crush wheel dressing and contour 
grindin‘ 

joseph W Hennen, president of 
Standard Mfg. Co., invited Nebraska 
members to tour his pl int. In speaking 
to the group before the tour, he intro 
duced his tool engineers and told of 
their successful automation of the pl int 
The ingenious solutions to the problem 
ot iutomation were mentioned ind 


later demonstrated in the plant 


The following late of ofhcers for 
New Haven was unanimously accepted 
it the chapter's February meeting 
chairman, Ceorge Griffiths; first vice 
chairman, Russell Applegate; second 
vice chairman. Chester Rybacki; secre 
tary, Joseph Benson ind treasurer 
Walter Fischer At the technical ses- 
sion, Kenneth | Bate discussed “The 
Grinding Wheel: Its Care and Use 
At the previous meeting, a chemical en 
gineer from du Pont, Richard Leary 
brought illustrations and exhibits of 
machine parts such as gears made from 
various plastic including nylon and 
doawinis ROCKFORD—Past Chairman Alfred Oman, left, chats with Dr. Richard Humphreys, 
assistant director, Armour Research Foundation of Illinois Tech, who spoke 
energy at a recent meeting 


on atomic 


Elections at Northwestern Penn- Larry Geiger 
sylvania revealed the following men in 
charge for the coming year: Theodore 
Smeal. chairman: William Bell, first 
vice chairman; Donald Howard, second 
vice chairman; Donald Wilson, secre 
tary Robert Hauber treasurer; and 
John McClure, delegate for 1957-58. At 
the same meeting F. FE. Smith, presi 
dent of Perry Equipment and Engineer 
ing Co., spoke on the design and ap 
plication of parts feeders. At an ear 
lier date, T. J. Donovan of Sylvania 
Electric Products covered the top. ot 
heat treating ol steels 
Ottawa Valley heard E. B. Farndale, 
Jones and Shipman Canada, Ltd., pre 
sent a picture of the precision grinding NORTH TEXAS—Pictured are some of the special guests and executives from the 


. ‘ments dic : . . , 
requiremen lictated by modern in major industries in North Texas area, associated with the tooling field, who attended 
Executive Night. A film of the 1956 convention was shown and Vice President Wayne 


this demand Ewing spoke on “The Value of ASTE to Management.” —R. T. Parker 


dustry, and the advances made to meet 


April 1957 
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Media 


Trade 
Va., was visited by Philadelphia mem 


bers as a chapter function 


Williamson School 
They toured 
the facilities of the school, which picks 
160 boys, mostly fatherless, for their 
high scholastic records, and teaches 
them various trades, from machine shop 
to carpentry. Technical speaker was 
lack Kleinoder, a vice president of Na 
tional Tool and Diemakers Association 
who talked on the need for a planned 
ipprentice training program 

kdward Kibbitt from The Carborun 
dum Co.'s Stupakoff Div. presented the 
ipplications and limitations of ceramix 
tools to members of Phoenix and 
Portland, Me., recently 

H. G. Brustlin, district manager, Nor 
ton Abrasive Div., 
‘Grits and Grind,” 


presented a film 
on Jan. 17 to Port- 
land, Oregon, which was followed by a 
Brust- 
and George Bogue. On 


panel discussion including Mr 
lin, Art Cox 
Feb. 21 
toured one of the largest mills of the 


Zellerbach 


members, ladies and guests 


northwest, Crown 


Mills 
Following J. I 


Paper 


Lovett's presentation 
of ultrasonic machining, the following 
Riverside chapter officers were elected 
Hugh Foster, chairman; Philip Christ 
offersen, first vice chairman; Glen Por- 
ter, second vice chairman; Jim Dia 
mond, secretary; Oral Piercey, treas- 
urer; Edward Busher, delegate; and 
Les Huestis, alternate delegate 
Telephone Co.'s Roy Alford 
ind the Douglas Aircraft Corp. joined 
forces to bring the story of the Nike 
missile and radar to San Fernando 
Valley. 

Santa Ana Valley’s election put the 
following men at the chapter's helm 


Pacific 


Roy Connelly, chairman; Jim Rust, first 
ice chairman; Don Melnnis, second 
ice chairman; Don Eels, secretary; 
Harry Vance, treasurer; Dave Reichert, 
national delegate; and Roy Connelly 
ilternate. John Hussey spoke on “Put 
¥ the Radial Drill to Work.” Harry 
Brustlin and Robert Cooper of Norton 


Co. described the use of 


diamond 
wheels at the previous meeting 
Schuylkill Valley’s election night 
peaker was Kenneth Christopherson, 
George Gorton Machine Co., who talked 
on contour milling and two and three 
dimensional shapes. The new officers 
will be: J. H 
N. A. Flemming, first vice chairman; 
William F 


man; A. J. Paulegrove, secretary; C. R 


Quinn, Jr., chairman 


Huyett, second vice chair 
























treasure! J F. Kroener, dele- 
gate; and R. O. Heiser, alternate dele- 
gate 

Automatic gaging in various types of 
inspections was discussed by J. Stewart 
Broach of Pratt & Whitney, when he 
addressed Springfield, Mass. in Feb- 


ruary. 


kegley 


James F. Bell, associate judge of the 
Ohio Supreme Court, drew an attend- 
ance of 57 members and their 55 guests, 
industrial leaders, at 
Springfield, Ohio's seventh annual Ex- 
His talk titled “Behave 
dealt with the effect of hu 


all civic and 


ecutives Night 
Yourself 
man behavior on home and community. 

Ihe first technical meeting of 1957 
it Syracuse brought Dr. G. N. Butler, 
research manager of The Carborundum 
Co., reviewing the research programs 
on grinding that are now in progress 
at his company and MIT. 

luke Toot ENcINggeR’s associate edi 
tor, Ralph Eshelman, described the ed 
ucational background needed for “To 
morrow’s Tool Engineer” at Toledo’s 
Education Night program. Guests were 
faculty members and students from 
local high schools 

Tri-Cities chapter heard J. H. Du- 
bois, vice president of Mycalex Corp. 
describe new insulation materials de- 
veloped by his company, in a recent 
talk 

Radioactive cobalt therapy was the 
topic of Dr. Frank W. Lane, director 
of X-ray therapy at Mary Hitchcock 
Hospital in Hanover, N. H., when he 
addressed Twin States members in 
January. Walter Posner was awarded 
first prize in their membership drive 





OKLAHOMA CITY—A smiling group 
of chapter and city dignitaries shown at 
the January meeting are 
left: J. R 
Gill, Jr 


chairman 


seated, from 
MeVay, secretary; William 
city manager; and W. B. Haney, 

Standing are commiutteemen, 
Leon Lamson, L. J. Anderson, and C. R 
Baker 





Ross Robinson, Stan- 
dard Oil Co., presented “Cutting Fluids 
for Nonferrous Materials” at a recent 
Wichita meeting. His talk touched on 
percentage of mixtures 
trols, and disposal after use, 


representing 


rancidity con 
and men 
tioned the types for use in “extreme 
pressure” conditions 

Williamsport 


Steelex 


chapter visited the 
Swedish 


manufacturing stainless steel articles. A 


Corp., a company 
demonstration of roll forming and pol 
ishing was seen after an introductory 
talk by Plant Manager Birger Engzell 
Members heard the story of “Satellites 
and Guided Missiles” from Mr. Wil 
liams of the Martin Co. at an earlier 
joint meeting with SAF 

The first panel-type program at- 
tempted by Windsor proved successful 
at the chapter’s January meeting, when 
die casting was the subject. Panel mem 
bers were T. Campbell, Dominion Die 
Casting; D. Fry, Ontario Steel Prod- 
ucts; J. Bulmer and G. Clark, Schultz 
Die Casting; and R. McLean, Alumi 
num Co, of Canada. The chapter’s Feb 
Wesson 
featured T. J 


Smith, metallurgist of the company’s 


ruary meeting, sponsored by 


Tool Co. of Canada, 


carbide division, speaking on carbide 
manufacture. 

Worcester members visited The Bel 
lows Co.’s “Controlled-Air-Power De 
vices” display at their New England 
Production Ingenuity Show as a Febru 
ary function. Members of Springfield, 
Mass. and Little Rhody also attended, 
and heard William C. Richards, vice 
president of Bellows, speak on “The 
lool Engineer and Automation.” An 
earlier meeting at Worcester featured 
Speaker D 


research at 


T. Peden, vice president of 
Micromatic Hone Corp., 
explaining the microhoning process 


Optical Techniques 
Shown at Lima Meeting 


The new field of “optical tooling” 
was laid open to Lima chapter members 
and guests on January 17. M. C. Ander 
son, representing the Charles Bruning 
Co., Chicago, distributor of optical in 
struments, described the new tec hnique 
which uses precision optical instruments 
in leveling, aligning and measuring to 
within a thousandth of an inch accur 
acy. The method originated in the air 
craft industry, where close adherence to 
specifications is of primary importance 
Mr. Anderson revealed. His talk was 
accompanied by a movie 

This meeting was designated as 
Baldwin-Lima-Hamilton night. A film 
“On the Move,” showing the company’s 
equipment in use, was accompanied by 
a brief sketch of the growth of Bald 
win-Lima-Hamilton by 
sales engineer. 


Percy, 
George Johoske 


Perry 
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DAY TON—Examining sample parts made 


Epperly, second vice chairman; George 


Chrysler representative; Francis J 


Buffalo-Niagara Holds 


Annual Lockport Meeting 
tuffalo-Niagara 


innual Lockport meeting at the Tus 
Ninety 


the meeting wl 


Frontier held its 


earora Club attended 


ich included a_ buffet 


people 


dinner 

Edward Dye of the Cornell Aeronau 
tical Labs., Ine presented a talk on 
‘Auto Crash Safety.” Cornell labs re 
cently conducted an extensive research 
program on the subject 

The nominating committee of the 450 
member chapter presented its slate of 
Russell 
Fitch, chairman; J. Robert Fisgus,-first 

Arthur Thormahlen 
chairman; James W 
secretary; and R. C. Klas 

Robert Slate as the present 
chairman was nominated for national 


nominees for the coming year: 


vice chairman 
second vice 
Bowler 
treasurer 
delegate and the incoming chairman 


alternate George Gasior 





SCHENECTADY—P. R. Visser, chapter 
secretary, discusses the use of plastics as 
tools with the evening’s speaker, R. W 


Sullivan, sen 


engineer at G.E 
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Heberling, chairman —R 


by Amplex are Speaker Glikes; Car! 


Brandt, first vice chairman: Ted Dimke, 


A. Miller 


San Antonio Chapter 
Announces New Officers 


February's meeting of the San An 
tonio membership saw the following 
men elected to direct chapter activities 
for 1957-58: A. A. Hansen, chairman 
G. E. Spangler, Jr., first vice chairman; 
C. H. Chiedo, second vice chairman 
W. A. Lang, secretary; C. W. Reed 
treasurer; and J. B. Frix, national dele 
gate. The film, “Moody’s- Religion in 
Science” completed the meeting 

The chapter's program and education 
committees combined their efforts to 
bring an interesting, two-part technical 
session before the members in January 
The first topic discussed was welding 
proc edures techniques equipment, ma 
terials and supplies, and was presented 
by Richard A. Pierce of Reliance Engi 
neering and Mfg. Corp. The second dis 
cussion covered a comparison of cast 
iron and ductible iron, with respect to 
welding, testing processes, and impact 
and bend capabilities S.C. Gower 






LORAIN COUNTY—Shown at left, Carl Mourning, first vice chairman, presents a 
year’s subscription to THE TOOL ENGINEER and a copy of the Tool Engineers 


Handbook to John Rebenack, Elyria librarian 


speaker of the evening, looks on as Eric 


Corp., receives from Henry Bothe 


Elmira To Award 
Student Drawing Winners 


Elmira chapter plans to hear Past 
President H. B. Osborn, Jr.. who will 
“Tooling for Induction Heat 
ing” on April 8 
Other highlight 


be the presentation of 


speak on 
of the program will 
iwards to wil 
ners of Elmira’s Student Drawing Con 
test. These awards consist of various 
tools useful to student designers and a 
certificate of achievement 

Due to the outstanding work Elmira 
members have done in _ contacting 
scheols and in choosing 1 good subject 
for the participants to draw. over 50 
students, the highest number of entries 
to date. entered the contest 


Donald Wilcrox 


Past President Dr. H. B. Osborn, Jr 


Nord, works manager of U. S. Automatic 
chapter chairman, one of three affiliate member 
plaques awarded to area industrial leaders 


Saginaw Valley Hears 
Discussion on Bearings 


Timken Roller Bearing Co.'s chief 
Weckatein 
spoke to 81 members and guests of the 
Saginaw Valley chapter in Franken 
muth, Mich., recently. His subject, “The 


Selection, Installation, and Maintenance 


industrial engineer, Sam 


of Bearings,” was made particularly in 
teresting by anecdotes from his recent 


trip to Western European steel mills is 


France, Austria and Germany. During 
the question period following the talk 
the subject was broadened to include 
the aspects of bearing lubrication and 

Timken’s district 
Mr McKinney distributed 
engineering reference material to those 


Edward A. Reed 


ipplic ation sales 


manager 


interested 
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@QST 


On-Campus Conferences 


April 28 West 
What's New 


Pourpus LL NIVERSITY 
Lalayette Ind Dheme 


uw Tooling / 


April 13 


“New Processes 


Srare University or lowa 
lowa City. Theme 


ind Developments in Industry.” 


Regional 


New ENcianp RecionaL CONFERENCE 
May 3 Kimball Hotel, 


Springheld Plant tours and 


Sheraton 
Mass 


le hnie il Se RSIONS 


Chapter 


Annon Anga—April 17, 6:30 p.m 
no meal. Tour, G. M. Motors Proving 
Milford, Mich. ASTE mem 


(;rounds 


he rs only 


CauirorniaA State Poryrecunic Cor 
tece—April 3, 7:30 p.m., Cal-Poly 
Ak 123. Maleolm F. Judkins, man 

iger, New Products Div Firth Stet 
ling, Ine on “Industrial Nuclear 
Reredail 

Cotumpus—April 10, 6:30 p.m., at the 
Athletic Club. Burnham Finney, edi 
tor American Machinist Magazine 
on What Industry Asks of Our 
School Annual Executive Night 

Derrorr Regular Section: April 18 

Technical 

meeting, 8 p.m. Girard H Appell on 

Cold Forming Process for Metals.’ 

Carbide Section: Tour of Cincinnat 

Milling Machine Co., April 27. Char 
d train 10:45 p.m. April 26 Edu 
April 25, 8 p.m. F. \ 

Bellows Co., on 


6:30 p.m. dinner at E.S.D 
| 


cation Section 
Stofler. The “Con 


Power 


April 11, 7:30 p.m., Sky 
way Restaurant in Gregg County Air 


Fast Texas 


port. Sales representative of Norton 
Grinding Wheel Co. on “ 


Production 


Grinding for 


hints April 9 6:45 p.m social hour 
af 6:15 and dinner at Waite’s Tav 


Lake Rd 
Hammermill Paper Co., 8 


ern, 5735 | followed by 
plant tour 


p.m 


Grand River Vattey—April 5, 8 p.m 
Shep’s Hall, Galt, Ont. Three speak 
ers, Dow Chemical Co. on “Tooling 
for Plastics 


April 12, 6:30 
Brantford. E. H 


Canadian 


Hamitton District 
p.m., Brant Hotel 
Despard, sales manager 
General Electric Co., Ltd., on “Car 


bide Tooling 


INDIANAPOLIS 
Hotel ] y 
“Improving 


and Tools.’ 


April 4, 8 p.m., Antlers 
Riedel, Bethlehem Steel, 
Production from Dies 


KEYSTONE 


rant, Scranton 


April 15, Castle Restau 
DoAll Story of Meas 

urement Joint meeting ot American 

Society Quality Control and the An 

thracite Club 
Lenicn Vattey—April 12, 6:30 dinner 
8 p.m., technical Hotel Traylor, Al 
lentown, Pa. Miss B. B. Small, de 
partment chief, Quality Control and 
Development Engineering Dept 
Western Electric Allentown 


Special joint meeting ASOC 


plant 


Town 


THOMAS 
( lub 


LONDON-S1 


April 26 
& Country Annual 


Night 


Lone Beacu—April 10, 7:30 p.m., The 
Long Be if h Petroleum ( lub 
lr. Fraser 
Rem-Cru 


ind Its 


Ceorge 
western sale Ss manager 
Titanium Ine “Titanium 


Applic ition 


Coming Meetings 


Lone Istanp—April 9, 8:30 p.m., Gar 
den City Hotel. C. G. Schelly, man 
aging director, Wilkie Foundation 
Ihe DoAll Co., “The Story of Meas 
urement.” 

Lorain County—May 1, 6:30 p.m 

Gardner Inn, Elyria 

Mansrizetp—April 18, 6:30 p.m. Mr 

Osborn, district representative, Helle: 

lool Lo "The History ot Files 

Color film on “Files and How To Use 
Them 

Merrimac Vattey—April 4, Speech on 


“Industrial Electronics 


Mip-Hupson April 9, 6:30 p.m Nel 
son House. S. W. Taylor 
Standards Association 
Standards for Tools and Quality Con 


Amer can 


“American 


trol.” Host at annual joint meeting 

with ASO¢ Coffee speaker, Leon 

ard Freeman, B. F. Goodrich Co 

“Relationship of Quality Control to 

Mass Production Techniques.” 
MILWAUKEE April 11, 6:30 p.m 
Memorial Hall 
McCoy and b>) Too 
hey, Shefield Gage Co.. “Machining 
the Unmachinable by Ultrasonics.” 
Movie by I. H. C., “Man with a Thou 
sand Hands.’ 


American Serbian 


Messrs. John I 


Muncie—No April meeting 


New Haven—April 11, 3 p.m. Visit 
Eli Whitney Technical School 


Niacara Districr—April 12, 7 p.m 
Park Hotel First 


night, dancing and 


innual ladies 
musical enter 


tainment 


NORTHWESTERN PENNSYLVANIA 
4, 6:30 p.m., Elks’ Club. Daniel 
Lundquist, eng. supervisor, Marlin 
tockwell, “Ball and Roller Bearings 

Manufacture and Applic i 


A pril 


Design 


tion.” 
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OKLAHOMA City—April 9, 6:30 p.m 
Green Room, Oklahoma City Univer 
ty. George C. Roberts, plant engi 
neer, Tinker Field, “Gem Grinding 
Orrawa Vattey—April 9, 8 p.m., Na 
tional Museum. V. E. Lysaght, sales 
Wilson Mechanical Instru 
American Chain & Cable 


Also slides 


manage! 
ment Div 
Co., “Hardness Testing.” 
Ozark—April 18, 8 p.m 
teria, Sixth & Joplin 


Roberts Cafe 
Charles Brig 
ner, tool engineer, Valerom Corp 


Throw-Away Type Tooling.” 


PuitapeLtpHia—-April 18, 7:30 p.m., En 
gineers Club of Philadelphia. Wil 
liam Busch, Lodge & Shipley Co.; G 
L. Beatty, Cincinnati Milling & Grind 

“New Conese pts in Metal 


ing Co., 


Forming 


PirrspurGH-—April 5, 6:30 p.m., Gate 
William M. Aiken, vice 
pre sident, Methods | ngineering Coun 
cil, “Motion Time Methods in Tool 


Engineering 


way Plaza 


PorRTLAND, Mi April on p.m., Fal 
mouth Hotel R. G 
is sales engineer, Elox Corp. of 
Mich., “Electrical Discharge Machin 


ing 


Kronbach, who 


PORTLAND, Ont April 18, 7 p.m 
Burns Restaurant. Walter L. Bren 
neke, Mixermobile ¢ orp., “Chapter’s 
Background and History to 1951.” 
Prof. Russell Williamson, industrial 

“Edu 

cation of the Tool Engineer, Past 

Fred D. Mon 

din, general superintendent, Machine 

Wisco 

ter from 1951 to Present, and Some 

Potential 


engineer at DS. Corvallis 


Present and Future 


Shops, 


“Progress of Chap 
Possibilities for Future.” 
Reports of national delegates of con 


ention activities 


POTOMAC April 4, 8:30) p.m The 
Roger Smith Hotel, interior auditori 
um. C. G. Schelly, The DoAll Co 


The Story of Measurement.” 


Riversipe—April 9, 7 p.m., Mike’s Cafe 
3330 Market St. Two representatives 
Richfield Oil Corp., L. A. Div., “How 
an Oil Field Works.” Film and dis 


cussion 


Rocuester-—April 1. Norman Olsen 
ind Mark Ziegler Aluminum Co. of 
Ame rica 


Aluminum Impact Extru 


Lafayette 


Severson, assist- 


Kockrorp-—April 11, 7 p.m 
Hotel Raymond J 
int general sales 


Metals, Ine 


manager, Ampco 


Machinability and Uses 
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of Bronze Alloys 


through Argonne 


April 12, held trip 


Laboratories 


SacinaAw Vatiey—April 18, Franken 


muth. Program, “Nuclear Energy. 


4300 Good 
Plant tour 


Sr. Louts— April 4, 7 p.m., 
fellow Blvd 
United States Defense Corp 


through 


San Fernanpo Vatitey—April 3, Atom 
North 
American, presents “Construction of 
Nuclear Power Plant.” 
of Sodium Reactor.” 


ics International Div. of 


“Fabrication 


San Gapriet VatLtey—April 4, 8:30 
p.m., Rainbow Angling Club, Azusa 


“Metals for Atomic Energy.” 


SCHUYLKILL Vattey—April 9, 6:30 
p.m., Berkshire Hotel (tentative) 
William W. Schug, vice president, V 
& O. Press Co., Div. of Emhart Mfg 
Co., “High-Speed Blanking and Pier 
ing Dies” and “Dial-Feed Manufa 
turing and Assembling Operations.” 


lotepo—April 10, “Tube Bending.” 


loronto—April 3, 7:30. p.m., Oak 
Room, Union Station. Special Edu 
cational and Students’ Night. Two 
students from Ryerson Institute of 
Technology will present two theses, 
Other speakers will 
discuss “Education for the Tool En 
gineer. 


self-prepared 


PRENTON-DELAWARE VALLEY 
6:30 p.m., Hotel Hildebreeht. Don 
ald E. Oberg, 
Oberg Mfg. Co 
Press Dies.” 


April 15 


general manager 
“Carbide Punch 


rrt-Citres—April 10, plant tour of The 
Alcoa Plant installation 
lucson—April 9, W. B. Cornner, Rez 


lin, Inc., “Plastic Tooling.” 
Twin Cities—April 3, 6 p.m., 
loys, Mound, Minn 


(Casino 


Tonka 
Dinner at The 
Tour of Tonka Toys follows 


[win Srates——-April 10, Past Chai: 
Thomas F. Burke, Dal 


“Selling Your 


men’s Night 
Carnegie Courses 


Ideas.’ 


Uran Svate Acricurturat Cotiecs 
April 4, 4 p.m. Mechanical Art 
Bldg., USAC Campus 


ness meeting and movie 


Re gular bu | 


Wicnita—April 10, 6:30 p.m., Wolf's 

Cafeteria, Program to be announced 
Winpsor—April 26, 6:30 p.m 
Elmwood Casino 


Ladies night 


Worcester—April 2, 7 p.m., Putnam 
& Thurston’s Restaurant. J. R. Bal 
linger, manager, Systems Application 
Div., Bendix Research Laboratoric 
“Digitally Controlled 3-Dimensional 
Milling and Die-Sinking Machining 


members 
on the 


James B. Wilkie, Hartford, has been 
appointed to the executive board of the 
Dimensional Standards and Metrology 
Div. of the American Ordnance Asan 
of Washington, D. C 

Ernest S. Griswold, Hartford, has 
been appointed chief product engineer 
of the cutting tool division of Pratt & 
Whitney Co., Inc 

Harry E. Eriksen, Saginaw Valley, 
has been promoted to plant manager of 
the Kokomo, Ind 
Chrysler Corp 

Charles R. Staub, Detroit, former 
Michigan Tool Co., has 


Die Casting plant of 


chief engineer 
retired. 

C. R. Morgan, Twin States, consult 
ing engineer for the Cone Automatic 
Machine Co., has retired and is now 
available for consultation work apply 
ing to multispindle automatic screw 
machines, using carbides and other tool 


setups on this equipment 


Charles R. Garfield, Pittsburgh, ha 
been appointed abrasive 
Norten Co 

David M. Gaskill, Cleveland, has 
been appointed manager of industrial 
equipment sales for Brush Electronics 


engineer for 


Co., a division of Clevite Corp 

Curtis D. Cummings, Fairfield 
County, has been appointed sales man 
ager of the Campbell Machine Di, 
American Chain & Cable Co 

E, E. Lull, Syracuse, has become as 
sistant product manager, tool steel sales 
for Crucible Steel Co. of America 

Russell V. Ringquist, Rockford, he 
been aamed sales manager of the Car 
bide Div., Besly-Welles Corp 

Melvin L. Weinberg, Detroit, has 
been mamed vice president in charg 
of sales and service, Putnam Tool Co 

E. A. Sundstrom, Philadelphia, i 
now district manager, Chicago sales 
ofhice, The Bullard Co 





HY-PRO specialists deliver 
savings as high as 98% 


with taps of special design 


While HY-PRO standard taps meet most production needs, you can rely on 


HY-PRO specialists to tell you when it will pay you to use a tap of special 


design. You can also rely on the design they develop to deliver maximum 


savings, 


in tap expense, in production time. The proof is in the records of 


hundreds of jobs like the two described below. Why not let HY-PRO 


engineering ability and experience uncover comparable savings for you? 


O00 0 00000 0 


from 300 to 18,000 
holes per tap... 


Tap Cost 
SAVINGS 


98% 


Friable plastic part for electronic industry 
Previous tap life of 300 holes-per-tap 





boosted to an I8.000 rate with the use 
of a multi-fluted tap specially designed by 
HY-PRO specialist lap cost saving 

O® plu HY-PRO pioneered develop 
ment of taps for plast« and h w ich 
experience with all types of compositions 


that can be ip hed to your advant ie 


0o0o0o0ao0o0ao0qao0qo0qao0qo0qao0qaq0qao0o000 0 


from 100 to 800 
holes per tap... 


Tap Cost 
SAVINGS 


88% 


Stainless steel aircraft part. HY-PRO tap 
of special design raised tap life from 100 
holes-per-tap to 800. Threading with the 
Originial tap was rough, varying over 
tolerance. With the HY-PRO special, it 
is smooth, clean, consistently Class 3 
Savings in tap cost 88°~; plus an addi- 
tional big saving gained by eliminating 


rejects previously scrapped because of in- 


accurate threading 


Ooo°o0o7To°J707|d 0Oo0oOOoOoaoOooOoo0oo0o0o0oe0aoe0oao0aeWaWaWa7W88 8 


Why “special” tap development 
brings you better “standards” 


Even though you never need “specials”, you benefit by 
HY-PRO leadership in special tap design. The inten- 
sive research and testing involved is all reflected in 
constant improvement of HY-FRO standard taps. It 
costs nothing to consult HY-PRO specialists, and they 
can often point oul opportunities for substantial savings, 
even in tapping operations you've considered satistfac- 
tory. What's your problem? Write: Dept. ¢ 


ASK FOR STOCK LIST OF SPECIAL TAPS 
AVAILABLE FOR IMMEDIATE DELIVERY 


REG. U.S. PAT. OFF 


The Tap Engineering Specialists 


CALL YOUR LOCAL HY-PRO DISTRIBUTOR FOR STANDARD TAPS FROM STOCK 
HY-PRO TOOL COMPANY - NEW BEDFORD, MASS., U.S.A. 


156 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-156 The Tool Engineer 





NUMERICAL CONTROL METHOD USES DECIMAL SYSTEM 


Complete automation of machine tools 
such as jig borers, grinders and rotary 
tables is possibly a step nearer with 
the introduction of a somewhat different 
system of numerical control by engi- 
neers of Pratt & Whitney Co., Inc. Auto- 
matic positioning is accurate within 
0.0001 in. or 5 sec. of arc. With the 
innovation, machine tools that formerly 
could be used only as toolroom equip- 
ment can be made available for volume 
production purposes 

Ihe new system differs in that it is 
based on the common decimal system 
(decimal of an inch and decimal of a 
degree of arc). Dimensions shown on a 
blueprint are punched on tape as easily 


as numbers are tabulated on an adding 
machine. Mathematical conversions are 
unnecessary 

All blueprint data needed for loca 
ting, indexing, boring and grinding is 
stored on punched tape and translated 
directly into mechanical action by the 
machine 

The automatic programming which 
numerical control provides, makes high 
precision of jig borers, precision hole 
grinders and rotary tables available for 
production work. Easily and economi 
cally prepared punched tapes take the 
place of complex fixturing. Thus auto 
matic programming and operation be- 


come practi il for short production runs 


Vertical precision hole grinder built for Ford Motor Co.'s Aircraft Engine 
Div. Units, as arranged from left to right, include: control cabinet, hole 
grinder, control panel and cabinet containing tape into which digital 
information has been punched to automatically and position workpiece. 


April 1957 


and lor machining of one or two pieces 
with multiple holes with minimum op 
erator fatigue. 

Operator training periods can be sub 
stantially reduced because high skill 
needed for precision work is built into 


the system, 


TOOLING SETUP 
SAVES TIME AND COST 


Production savings of about $30,000 
a year are being netted by Baker Oil 
lools Inc, because of the tooling setup 
for gun drilling retainer production 
packer bodies for oil wells on a special 
lathe engineered for cemented carbide 
cutting tools. Approximately half the 
savings is in honing costs. At the same 
time, machining time was reduced more 
than 25 percent; it is estimated that 
the machine, a Gisholt 3L turret lathe 
with a bed 30 in. longer than standard, 
will pay for itself in reduced costs in the 
first 15 months of operation. 

Ihe packers, installed at depths ex 
ceeding three miles, hold pressures of 
about 10,000 psi under temperatures in 
excess of 300 F. They are used to seal 
off small diameter tubing which extends 
to the surface, from larger diameter 
casings that also may extend to the 
surface. High pressures are confined by 
the packer from the producing zone to 
the smaller size tubing where it can be 
controlled. At the same time it protects 
the casing 

The packer body, of centrifugal cast 
iron, is a cylinder that must have a 
smooth bore. Special seals, made up as 


part of the tubing when positioned in 





Two operations are performed simul- 
taneously on the oil well production 
packer body. A Carboloy grade 883 
carbide cutting tool is about to com- 
plete finishing pase at left while at 
right the arm of gun drilling head 
is partly inserted in work. Closeup of 
gun drilling head and position of car- 
bide cutting tool is shown in inset. 

the bore, seal off the the 
packer bore in the same manner that 
piston rings 


( ylinder bore 


tubing in 


seal a piston off in: a 
With the modern setup, all turning 


requirements on each packer body are 





TOP FIRMS SHOW 


PROVED SAVINGS 





UP TO 75% 





in Set-up and 





BUILT TO OUR 
SPECIFICATIONS 


CLEVELAND GRINDING MACH. 


Cleveland 12, Ohic 


1680 Eddy Road 


Gentlemen 


Please have your representative call at our plant, 
The most convenient time 


week 
Phone 
Please 
GRIND 


NAME 


COMPANY 


ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


for appointment 
send us complete 


Grinding Time 


with continuous work inspec- 


would be 


information on the new VISUAL 


TITLE 


Coupon NOW! 


SIMPLIFIED 
GRINDING 
CONTROLS 


SIMPLIFIED 
OPERATION 


When working 

with TUNGSTEN 
CARBIDE, STAINLESS 
STEEL, STELLITE or 
TOOL STEELS, VISUAL 
GRIND permits a 
semi-skilled operator 
to grind precision 


Mail this pieces without con 
tinued checking with 
the comparator 
Automatic inspection 
is accomplished with 
the built in optical 


comparator. 


Visit our plant... let 
us show you how VIS 
UAL GRIND will speed 
production — 


costs. 


cut 


INDICATE A-4-158 





completed in two main operations com 
bining several machining steps pre 
viously done separately. Once the ma- 
chine is set up for a production run, it 
need only be checked periodic ally for 
several months. 

The part involved is 4 in. in diameter 
and 31 in. long, made of 30,000 tensile, 
centrifugally cast iron with heavy scale. 
Once the the 
the and 
machined, both and out, 
except for approximately 5 in. on one 
end needed for chucking. Operation 
includes roughing and finishing the out- 
side, cutting one 8-pitch V-thread, one 
16-pitch buttress thread, and gun drill- 
ing and burnishing the bore the entire 
length of the part. 

Threading, finishing and gun drilling 
operations 


casting is chucked in 


lathe, entire piece is rough 


finish inside 


simultaneously. 
While gun drilling, the outside diameter 
of the part is finish machined and a 16- 
pitch buttress thread is incorporated in 
part of the outside diameter 


are done 


Threading, 
covering a length of about 8 in., is done 


with carbide tools mounted on a ro- 


indexable mechanical holder 


holds 


previous finishing operations 


tating 


which other carbide tools for 
Since the 
work is rotating for gun drilling, the 
for 
finishing and to generate the 0.015-in 
After gun drill 


tool 


same speed of 242 rpm is used 
deep buttress threads 
running 
about 158 fpm is pushed through the 


ing, a roller burnishing 


bore to size the hole and provide proper 
finish 


SPECIAL EQUIPMENT 
SPEEDS HONING JOB 
In the manufac turing of refrigeration 


Products Co 


18 Microhoning machines to 


COM pressors 1 ec umseh 
employs 
cylinder and 


process cross piston pin 


vital The 
twin cylinder crankcase is a typical ap- 


bores and other surfaces 
plication of the setup 

['wo piston bores in each crankcase 
are located opposite each other when 
viewed vertically, but lie in two differ 
ent Although the 
similar in the 
sizes 


and 


horizontal planes 


crankcases are design, 
bores come in four diameter 


1.312, 1.315, 1.500 and 


are approximately 2 in 


1.625 in 
long 

To permit the two bores to be honed 
machines 


simultaneously, horizontal 


with two opposing spindles are used 
By utilizing two fixtures on a rotary 
indexing table, one crankcase is honed 
while another is being loaded 


For 


piston 


a run of crankcases of different 
the 
changed. 
about 


bore diameters, only 
and gage 
switchover 


Including 


tools 
This 
minutes 
the 
18 sec 


rings 
takes 
fixture 


are 
five 
indexing time, 


honing cycle is approximately 


The Tool Engineer 





Accuracy of the selective-fitted piston 
to a tolerance of 0.000] in.—results in 
a running seal that requires no rings to 
prevent gas leakage 

Stock removal on the cast iron work 
piece is from 0.0007 to 0.001 in. Finish 
is 10 microinches, and tolerances are 
0.0003 in., diametric, 0.00015 in, round 


ness, and 0.00015 in. for taper 


LARGEST BROACHING UNIT 
TAKES GIANT CUTS 


Pine tree holding slots in the periph 
ery of gas turbine wheels are broached 
by a 240-in 


drive hor zontal 


stroke electro-mechanical 
machine 
developed by The 
I apointe Machine Tool Co 


Considered the world’s largest broach 


bro if hing 


The new giant was 


ing machine, the 50-ft unit broaches a 
slot 1.6 in.’ deep and up to 5 in. rim 
thickness removing 150 lb of metal per 
wheel. Actual broaching time per big 
90-slot wheel is 2 hours. The slot is 
Length of the 
section totals 450 in. By 


changing broaching tools and using 


broached in two passes 
broach culting 
idapter plates on the indexing fixture 
each turbine and compressor wheel can 
be broached on the same machine 

Variation in diameter of wheel 
broached on the indexing fixture is from 
1) to BO in ind the number of slots 
Index is held to 
0.0002 in. of true position The broached 
form is held to within a tolerance of 
0.0903 in 


goes from 30 to 150 
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AIRCRAFT FORMING METHOD 
CUTS TIME AND COST 


Extensive savings were realized by 
Chance Vought Aireraft through use of 
a universal joggling attachment devel 
lob involved was 


ot 7 section 


frames for the F8U-1 Crusader. Some 


oped by its engineers 


the manutacture of a series 


of the heavy aluminum frames, which 
are brake formed and extruded, have 
return flanges and require 
Accurate 


joggles were produced during stretch 


joggles in 
one flange only well defined 
forming. Forming joggles while stretch 
tension is held on the part avoids con 
tour deformation common when done as 


i second operation. Previously extensive 








THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL 
High-Speed-Edge Hack Saw Blade 
the first bi-metal blade—invented, 
developed and introduced by 
MARVEL. This blade is a combina 
tion of two materials best suited to 
the requirements of an efficient hack 
saw blade a narrow high speed 
steel cutting edge permanently 
welded to a tough, non-brittle alloy 
steel body. Each blade is triple tem- 
pered to assure long life and maxi- 
mum toughness to the cutting edge. 
With a MARVEL Blade, you can cut 
any material—from the free machin- 
ing steels to the toughest alloys 
fast, accurately and economically 


You can tension a MARVEL Blade 
from 200% to 300°; tauter than any 
ordinary blade, permitting much 
higher speeds and heavier feeds 
without deflection or breakage 

Like all good things, attempted 
copies of the MARVEL Blade have 
been numerous, but its performance 
has been unequalled by any of the 
imitators. Ask for MARVEL Blades by 
name and you can be sure you're 
getting the best on the market. Lead 
ing Industrial Distributors have 
them in stock 

Write for latest cutting tool Bul 
letin and the name of your nearest 
MARVEL Distributor 


ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-159 
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NICHOLS TWIN MILL... 
SOMETHING NEW HAS BEEN ADDED 












Now, the Nichols Twin Mill offers dovetail slides with 
micro-feed screws for longitudinal adjustment of milling 
heads, as well as transverse and vertical screw adjust- 
ments. With this new feature, the Nichols Twin Mill pro- 
vides SIX-WAY ADJUSTABILITY FOR EACH MILLING 
HEAD IN SECONDS! 


Adaptable for long or short-run jobs. The scope of Nichols 
Twin Mill utility is limited only by the imagination of 
the user. 


THINK: Two geared milling heads—each completely 
independent with independent drives, push button con- 
trolled. Wide range of spindle speeds—55 to 2050 R.P.M. 
Vertical Head available for either or both spindles. Auto- 
matic Table cycle with rapid approach, hydraulic-con- 
trolled variable cutting feed and rapid return. 


THIS MEANS: The Milling Heads may be directly op- 
posed or offset longitudinally, vertically or transversally. 
Ferrous or non-ferrous materials can be milled with HSS or 
carbide tipped cutters. IT ALL ADDS UP to top production 
with fine finish while TOLERANCES TO TENTHS are main- 


tained with ease 


Complex light milling jobs can be milled faster and more 
economically with the Nichols Twin Mill. “Two Heads are 
better than one—for sure’ 


PHONE FOR F DETA ATAL 


Manufactured by W. H. NICHOLS COMPANY 


National Distributors 


THE ROBERT E. MORRIS COMPANY 


5006 FARMINGTON AVE. * WEST HARTFORD 7, CONN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-160 





hand finishing was required to correct 
deformation. 

The attachment develops a thrust of 
50,000 lb., but requires a lifting force 
of only 24 lb. to index from locked to 
open position. It may be used where- 
ever shop air pressure is available and 
is adaptable to any stretch press with- 
out alteration. 

Provision for the attachment is a 31% 
in. diameter hole in the stretch die lo- 
cated approximately at the center of the 


7 . 
aa 


Four joggle cylinders are applied to a 
die; they are shown in open position 
for loading and unloading parts. 


joggle and 3 to 8 in. inside the die 
contour. Time required for setup and 
adjustment normally is less than a min- 
ute per attachment. Number of attach- 
ments applied is limited only by die 
length. At Chance Vought, five attach 
ments have been used simult ineously on 
one die 

License for manufacture of the attach 
ments fas been let to the Cyril Bath Co 


INTERNAL TESTING 
SOLVES INSPECTION PROBLEM 


Correct determination of the micro 
hardness of the interior surfaces of 
chrome plated metal castings is no 
longer a problem thanks to typical engi- 
neering ingenuity lime corrosion and 
metal fatigue affect the interiors of such 
castings, particularly in heavy-duty and 
high pressure applications where they 
are called upon to carry.viscous chemi 
cal, toxic liquids, wastes etc. Adequate 
inspection techniques are particularly 
important to prevent eventu al failure in 
service 

Alco Products, Inc. adapted a stand 
ard Type Mo Tukon tester made by 
Wilson Mechanical Instrument Div. of 
American Chain & Cable Co., to the 


iob. The tester is mechanically operated 


The Tool Engineer 




















M1238-1818 — Range 18” x 18”, working 
distance 9 to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect 


Cut inspection 
time in half 
with new Gaertner 
Coordinate Cathetometers 








These convenient, reliable optical 
instruments permit making precise co 
ordinate measurements ‘in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated 


Versatile Gaertner Coordinate Cathe 
tometers are ideally suited for precision 
measurements on large objects; also ob 
jects or points in recessed, remote, or 
inaccessible locations. Applications in 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob 
ject when making a setting. Instruments 
available in English or Metric system. 
M1236-46— ——» = 
Horizontal range 6"', | 
vertical range 4"’. 
Reads to 0.0001 
working distance 5” 
to infinity. 





<—— M1236-22— 
Range 2°’ x 2°’, reads 

to 0.0001 Working 
distance 5" to infinity 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 

probes, etc., in place 

of telermicroscope 


Write for Bulletin 188-53 





The Gaertner 
Scientifie Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckinghom 1.5335 
INDICATE A-4-161-1 
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and load is applied under dash-pot 
control, speed of which may be varied 
from less than 0.04 ipm to as fast as 
testing permits without influencing the 
results. Rate of application and dura- 
tion of applied load, consequently, are 
under constant supervision and direc 





The microhardness tester is used to 
check a metal sample. 


tion of the operator. Loads from | to 
1,000 grams can be applied to any and 
all specimens under observation. Fo 
cusing the impression under the micro 
scope is accomplished with the unit's 


elevating mechanism 


ELECTROLYTIC GRINDING 
SPEEDS TOOL MAKING 


In manufacturing a line of solid car 
bide end mills, the Abrasives Div. of 
Elgin National Watch Co. is making use 
of a special electrolytic grinding proc 
ess. Important advantage of the tech 
nique is the extensive reduction in 
grinding heat in the tool manufacturing 
stage. As a consequence, the mills are 
not subjected to heat stresses ordinarily 
met in conventional processes and there 
is no heat check damage 

Metal stock is removed by a deplating 
or electrochemical action in conjune 
tion with a special diamond wheel used 
largely to shape the cut of the work 
The diamond wheel receives a negative 
electrical charge while the carbide tool 
blank is positively charged during stock 
removal 

Cutting is accomplished with a spe 
‘ ial f le« trolyte whic h is fed to the work 
with a wax-impregnated coolant. The 
wheel guides flute etching of the car 
hide tool blank with little heat genera 


tion 
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1300 East Nine Mile Road 
Detroit 20, Michigan 
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All/R-B retgmers are equipped with No other manufacturer of punches and die buttons can offer 


spr ded locking balls which en- you the amount of successful application experience and 


gage the recessed portion of R-B the scope of knowledge that is available from the R-B 


: engineering staff for: 
punches and die buttons. With a 


simple push and a twist, R-B standard- * Cutting Your Production Costs 


ized punches and die buttons are 
* Reducing Die Designing Time 


locked in their retainers ... they are 
*® Increasing Productivity of Presses 
also instantly removed. R-B punches 


, Supplying Answers to Piercing Probiems 
and die buttons are always accurately 


aligned—no additional keying is Saving Die Construction Time 


required. Complete Standardization ot Press Tooling 


For Additional Information or Engineering Service, Write to: 


RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-162 The Tool Engineer 





Cold Forming Machine 


This machine is designed for cold 
forming metals by the Appel cold form- 
ings process whi h accomplishes cold 
forming through kneading or plasticiz 
ing materials at temperatures below 150 
deg 

For high-speed precision forging, this 
eccentric operated prism machine pro 
vides radial stroke with radial-acting 
balanced forces a time-controlled 
kneading of the material, and controlled 
movement of hammer eiements to avoid 
rebounding 

The No. 4 Fellows-Appel cold form 
ing machine consists of a forging unit 
ind feeding unit joined together. The 
work is fed into the forging unit where 
the forging dies are simultaneously 
forced onto the work in a direction 
Rate of feed is de- 
pendent upon the amount of deforma 
tion per stroke; 


radial to its center 


number of strokes; 
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feed and rate of rotation of the work are 
adjustable. Selection of these elements 
is determined by the type and the 
physical properties of the material 
being formed, its dimensions, the re 
quired deformation and the shape of the 
deforming section of the tool set 
Changes from one size of work to an 
other can be easily and quickly accom 
plished 

Surface finish produced is 8-10 micro 
inches, although a finish of somewhat 
better than 2 microinches can be ob 
tained. Both ferrous and nonferrous 
materials can be cold formed by this 
process as long as the materials are 
ductile. Variou 


illoy steels, as well as brass 


types of carbon and 
bronze 
iluminum, ‘titanium and — staintle 
steels, have been formed 

Exclusive license to manufacture for 
the U.S. and Canada has been 


The Fellow 
field, Vt 


granted 
Gear Shaper Co., Spring 


T-4-1631 


of today 


Tap 


This tap, called “elektra Lube Is 
coated with a thin ductile deposit which 
acts as a permanent lubricant during 
tapping process. The coating is not 
Under 


working pressures, the deposit imbeds 


subject to chipping or peeling 


itself into microscopic pores of the 


a 


ground tap, resulting in a smooth burn 


ished surface which becomes an integral 
part of the tap 

The tap, thus lubricated, cuts freely 
lests indicate as much as 25 percent 
Matérial has little 


tendency to stick to the culting surlaces 


reduction in torque 


of the lap 
Sossner | ip & Tool ¢ orp Lynbrook 
N.Y T-4-1632 


Press Bending Machine 


Ferrous or nonferrous tubular parts 
can be given two or more bends so that 
varying angles are in accurate relation 
ship by this press type bending ma 
chine The compact design assures ac 
curacy of bend relationships by clamp 
ing one end of the tubular part and 
holding it stationary while a bend is 
produced on the other end by a“ hy 
draulic-powered press ram and wiper 
lie assembly. Other bends in the part 
ire produced in sequence in accurate 
relationship 

Bending operations can be performed 


W ipetr die 


with or without a mandrel 
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with the 
avoiding die marks 
and wrinkles in the bent parts. Travel 
of the press ram and wiper die assem 


ind mandrel assembly move 





tubing as it is bent 


bly can be controlled in sequence to 








produce bends of different angles in a 


single part in an automatic bending 





cycle 


The press bender illustrated pro- 











duces two bends with different bend an- 


2-in. 


gles in accurate relationship in 
diam welded steel V-8 engine exhaust 
manifold crossovers at a net production 


hour. A 1000. 
psi hydraulic system powered by a 30. 


rate of 650 pieces per 





hp motor and a 40-gpm pump operates 








WHEN YOU'RE DEALING WITH PRECISION IN MILLIONTHS 


IF © INI IDA 


ver init 


GAGE 





SQUARE OR RECTANGULAR 





WITH ACCESSORIES 


v~/ 


BLOCKS 


IN STEEL OR CARBIDE 








When the order calls for pinpoint accuracy, there can be no margin for 
error! That’s why FONDA Ultra-Finish gage blocks . . . painstakingly 
developed and precision engineered . .. guarantee you gaging closest to 
per fection. Compare ! 
both price and tolerance-wise, are the finest your money can buy! Write 
now for literature and the name of our representative in your area. 


Precision in Ie Millionths 





FOR FURTHER 
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You'll find FONDA gage blocks and accessories, 








D. C. FONDA GAGE CO. 





BOX 1050, STAMFORD, CONN 
INDICATE A-4-164 





the ram, mandrel and wiping die cylin- 
ders. The die clamping system is pow- 
ered by a separate 2000-psi hydraulic 
system powered by a 5-hp motor and a 
+-gpm pump 

Walter P. Hill, Inc., 22183 Telegraph 
Rd., Detroit 19, Mich. T-4-1641 





USE READER SERVICE CARD ON PAGE 
177 TO REQUEST ADDITIONAL TOOLS 
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Cutoff Saw 


This precision cutoff saw can be set 
up for any run in 14% min 

The compact, portable, 1 hp unit 
will cut up to %4-in. bar stock in steel 
for production runs, and larger stock 
for tooling or short runs. It also will 
cut up to 1% in. in 


stock for production runs 


nonferrous bar 


Simple in design, the saw can be op- 


erated easily and accurately by inex- 








perienced personne! \ fast-acting, 
heavy-duty integral vise holds the work 
positively and in exact position. The 
saw is in alignment on all planes 

The tool is also designed with posi 
tive protection against blade disintegra- 
tion 


Kenco Mfg. Co., 
Los Angeles 22, Calif 


5211 Telegraph Rd 
T-4-1642 






Impact Wrench 
his 


wrench, 


manually operated 


called a 


torque up to 20 times that applied to 


impact 


Swench, delivers 
the handle, allowing a single operator to 
manually tighten bolts up to 1% in 
in diameter to practical tensions. Im- 
pact force can be controlled through a 
simple spring setting, as any desired 
bolt tension can be produced by the 
operator through ‘control of the impact 
force and the number of impacts ap- 
plied to the fastening. 

The Swench has two drive ex:ensions, 
one for loosening and one {or tighten- 
ing fastenings, and is operated like an 


ordinary ratchet wrench, using standard 


The Tool Engineer 








sockets to engage the nut or head of 
the tasienings. One impact is delivered 
tor every 30 deg of movement of the 
handle. Impacts may be delivered in 
succession by continuous movement of 
the handle in one direction, or, by re- 
ciprocating the handle like a ratchet 
wrench, the operator can apply impacts 
singly or in short bursts. Each impact 
produces a clearly audible sound so 
that the number of impacts may be 
easily counted 

Control of force delivered by each 
impact is achieved by settings of an in 
dicator on the head of the spring arbor 


Charts are furnished which indicate 


proper spring settings and number of 
impacts required to produce desired 
stresses in various bolt sizes 


Model 
takes a range 


Three models are available 
00 fits Y-in. sockets, 
of bolts through “4 in., is 11 in. long; 
Model 
takes a range of bolt sizes from If, 
through 1'4 in., and is 16 in. long; 
Model 1000 is designed for 1l-in. sockets 
ind for bolt sizes up to 1%4 in 

Swenson Engineering, P. O. Box 43 
Branford, Conn T-4-1651 


750 fits standard yin sockets, 


Grinder Control 


he LI-AP Autopairer is designed to 
iutomatically control any grinder to 
produce external pieces to fit bores 


within limit of desired radial play 


Accuracy to 


0.000040 in. can be assured 


the type of grinding ma 
chine 
There is no need to make mechanical 
ettings on a grinder or resetting for 
wheel wear, and backlash is electron 
ically compensated 


Finished bores are placed on the 


ID 


inwieldy pieces 


Large 


gaging invil one by one 


can be inserted in the 
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ID gage, which can be located as far 
as 5 ft from the grinder. The workpiece 
is then placed in grinding position and 
automatically ground to fit. No gage 
readings are necessary 

The ID attachment can be discon 
nected, converting the unit into an L-] 
Autosizer for grinding a series of pieces 
to an identical size within guaranteed 
tolerances 

EAM Div., Industrial Gauges, Corp 
West Englewood, N. J T-4-1652 


Tube and Pipe Notcher 


With the Wallace-Pedi notcher metal 
pipe or tube can be notched on both 
ends in about 15 sec. to make fit up 
joints for welding The operator merely 
inserts the tube and steps on the pedal 
No special skills are required to operate 
the machine. The machine, made by 
Franz Diekmann Co. of Germany, will 
accommodate four dies of maximum 


capacity, or up to seven dies as size 








WALKER makes a complete line of Demagnetizers, 


including the portable shown here. 


This demagnetizer is 


particularly well adapted for removing residual magnetism 


by rolling the unit slowly along the work. Other types are 


available, including hollow core demagnetizers. 


WALKER Demagnetizers are compensated so that the 


magnetic flux increases as iron comes into the demagnetiz- 


ing field. They can. be arranged for production line by 


passing endless belt through aperture to carry work pieces. 


Made by the originators of the magnetic chucks 


o.s. WALKER Co. Inc. 


WORCESTER 6G, 


MASSACHUSETTS 


Original Designers and Cutkders of Magnets Chucks 


FOR FURTHER IMFORMATION, USE READER SERVICE CARD; INDICATE A-4-\65 





Horizontal Milling ... Four-bladed face mill performs four Vertical Milling . . . using a carbide two-lip end mill in 
horizontal milling operations on magnesium casting. Simple the ram head spindle, three vertical milling operations are 
fixture on rotary table holds workpiece. Four milling posi- completed without disturbing the setup. Rotary table is 
tions accomplished through indexing of rotary table. used for indexing the workpiece 


Multiple setups and excessive handling eliminated 


Kearney & Trecker Ram Head Milling Machine completes seven 








operations without removing workpiece 

Kearney & Trecker’s new line of Ram Head milling machines 
combines a conventional horizontal spindle and a self-contained 
motorized sliding ram. As a result, horizontal and vertical 
spindles can be run separately and simultaneously. 

The Ram Head machines are available with a choice of 
three heads — Universal, Vertical and Quill types which can be 
rotated through 360°. You can perform vertical, horizontal 
and angular milling on one machine in a single setup. They 


are built in No’s. 2, 3, and 4 sizes in both plain and universal 








styles. Plain machines may be optionally equipped with Mono- 





Lever and Automatic Cycle Table Control. 
10hp No. 3 Model CH, Plain style Ram ; ; r = 
Head milling machine with Mono- Lever and For the full story, contact your nearest Kearney & Trecker 
Automatic Cycle Table Control and Type U representative, or write Kearney & Trecker Corp., 6772 


Universal Head W. National Ave., Milwaukee 14, Wis. 


4 ert -ifelsl ie miele Mle iilel-1e- Me) Mada -leit-ilelsm-lale| 
Production Machine Tools Since 1898 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-16¢ The Tool Engineer 





ATLANTA, GA 
Scott Machine Tool Co 
4 Ww oms St NW 


BIRMINGHAM, ALA. 
George M. Meriwether 
Industrial Equipment 


1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc 


11 Deerfield St 


BUFFALO 23, N.Y 
Syracuse Supply Co 


1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S$. Bolden Co, Inc 


Corkle Ave 


CHATTANOOGA, TENN. 
Scott Machine Tool Co 


CHICAGO, ILL 
Jackson-Fotsch Co 
y West Lawrence Ave 


CINCINNATI, O 
The E. A. Kinsey Co 


27.335 W. Fourth St 


NEW YORK, WN. Y. 
Kearney & Trecker Corp 
409 Grand Ave 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Haas, Inc 
524 Camp St 


OMAHA, NEB. 
Fuchs Mach. & Supply Co 
2401 N. Eleventh St 


PHILADELPHIA, PENN. 
Machinery Assoc, inc 
325 E. Lancaster Ave 
Wynnewood, Penna 


PITTSBURGH, PENN 
Kearney & Trecker Corp 
4 West Manilla Ave 


PORTLAND, ORE 
Harry M. Euler Co 
2811 N.E. Gilson St 


RICHMOND, VA. 
Smith-Courtney Co 
Seventh & Bainbridge Sts 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS | 


or write to 


KEARNEY & TRECKER CORP. 


6772 W. National Ave., 


CLEVELAND, O. 
Kearney & Trecker Corp 
f i Ave. & E. 17th St 


COLUMBUS, O 
The E. A. Kinsey Co 
W. Fifth St 


DALLAS, TEX 
Greene Machinery Co 
é Wyche Bivd 


DAYTON, O 
The E.A. Kinsey Co 
6 Washingt St 


DENVER, COLO 
F. J. Leonard Co 


9 Calif » St 


DETROIT, MICH 
Kearney & Trecker Corp 
104 Puritan Ave 


GREENSBORO, N. C. 
Smith-Courtney Co 


Jovie 


HICKORY, N.C 
Smith-Courtney Co 


4 Street a 


HOUSTON, TEX 
Steel & Machine Tool Sales 
6414 Navigoat Bivd 


INDIANAPOLIS, IND 
The E. A. Kinsey Co 


KANSAS CITY, MO 
Blackman & Nvetzel 
Machinery Co 

}E. Armo Bivd 


LOS ANGELES, CALIF. 
Moore Machinery Co 


Gartield Ave 


MILWAUKEE, WIS 
Kearney & Trecker Corp 
6/64 W. Not al Ave 


Milwaukee 14, Wis 


ROCHESTER 4, N.Y. 
Syracuse Supply Co 


111 Alexander Street 


ST. LOUIS, MO. 

Blackman & Nuetzel 
Machinery Co 

3713 Washington Ave 


ST. PAUL, MINN 
Sales Serv. Mach Tool Co 


2363 University Ave 


SALT LAKE CITY, UTAH 
Todd Machinery Co 


4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co 
7th & Carleton Berkeley 


SAN JOSE, CALIF 
Moore Machinery Co 
656 Stockton Ave 


SEATTLE, WASH 
Dowson Mach. Co 
57 First Ave., $ 


SHREVEPORT, LA. 
Peerless Supply Co 


701 Spring St 


SYRACUSE 1,N.Y 
Syracuse Supply Co 
314.332 W. Fayette St 


TULSA, OKLA. 
White Star Mach. Co 
104 Boulder Bidg 
19 West 10th Street 


WICHITA, KAN. 
White Star Mach. Co 


301 N. St. Francis 


CANADA 


MONTREAL 
OTTAWA 

QUEBEC 

TORONTO 
WINDSOR 

Williams & Wilson Lid 
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of material decreases. There is no need 
for clamps to hold material. Die widths 
range from 1® 


,q to 454 in. Maximum 


tube size that can be notched in any 
die is governed by the die width less 
0.2 in 

Six models are available, to accom 
modate maximum OD capacity of from 
1 to 4 in. Maximum wall cuts range 
from 0.080 to 0.220 in 

Distributed by Wallace 
Mfg. Co., 1300 Diversey Pkwy 
14, Ill 


Supplies 
Chicago 


T-4-1671 
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Optical Sight 


An optical sighting device, called the 
idded to the 
Fabricator Duplic ator 


Dupl-O-Scope, has been 
Wales 


punching 


circuit fabrication 
stylus bracket of the 


device permits the op 


press for printed 
Mounted in the 
Duplicator, the 
erator to optically sight in on a master 
circuit while the Fabricator punches a 


corresponding template The 


master 


template is then available for punching 
all subsequent production printed cw 
cuit boards 

The Dupl-O-Scope is a precision cast- 
ing with fixed focus, 
A standard 


cross-hair reticule permits positive cen 


+ power lens and 


prism multiring, single 


tering for punching both round and 


shaped holes. External light source is 
adjustable, providing pin-point to 1-in 
diameter lighting directly under the 
objective lens 
Wales-Strippit Corp 


North Tonawanda, N. Y 


$45 Payne Ave 
T-4-1672 


Hydraulic Contour Grinder 


Both interna] and external intricate 
contours are ground automatically on 
this contour grinder which has standard 
flat wheels, dressed to very simple radii 


a 


a 
“"y a =... 
—-? 


Variable-speed work head also permits 
polishing and bufling 

To permit the tracer-slide angle-of 
travel to change direction, the contour 
grinder is designed with three angle ad 
justments in a single swiveling or pivot 


T-4-1673 


ing unit 


Three-Phase Frequency 
Converter Control 


All timing, sequence and other indi 
vidual functions of this three-phase fre 
quency converter, resistance welding 
control are designed and built as in 
dividual units, on individual chassis of 
the sliding drawer type. All inter-con 
nections are made by means of a posi 
tive lock plug 
control can be operated with the units 


low ked in 


The plug-in units are interchangeable 


mounted so that the 


either place or rolled out 
All accessories are identical except for 
the motor control which must be in one 
unit but is not required in the other 
Cold cathode type counting tubes pro 
ide a circuit with accurate timing by 
the power line frequency. Individual 
sets of counter tubes are provided for 


each timing function, simplifying main 
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ERS So! ES A ie A LTT tenance, since all timing functions op- 


IMMEDIATE SHIPMENT ON rer cmc. pnenfeedie agg 5 


and have similar type circuits 
makes it possible to set up separate 
Stock GEAR RACKS. | svc timing estes tor preheat 
weld and postheat, independently ot 
each other. One spare timing unit will 


JOB SHOP or QUANTITY a 
in Stock or Made to Order cae Gt, enee Eghnense, mee Sas 


a “Setup/Run” switch which allows the 
Rack Sizes from 48 D.P. to 3 D-P. control to be put through normal se 
in 6 ft. lengths 1414 or 20 pressure quence of operations while the counter 
angle tubes remain energized in their counted 
out position until the switch is returned 
to the Run position 


WRITE FOR | 


PRICE LIST e When Ordering 
R-1 please specify Dimensions shown 


= Linon -~ ~~ pace -_= 
wiotm { 


ovtgau 
TC aneess 


“Accurate omen wes 


for Service = | r 


d Rs Racks are available in the following stock lengths 
an am 1/8” square 24 feet 
‘ 3/16" to 3/8” sq. inclusive 24 and 44 feet 
Dependability {i 1/2” squere and heavier 4* and 6" feet 
When i Unless otherwise specified, orders for odd lengths will be furnished 
you : from stock in the next longer standard stock length. Special prices 

need it I ‘ will apply fer odd lengths furnished to size 

P : *Appromixately 49° and 73" long to allow for cutting or matching 


’ LIV LAL { } ,/ { t ++ f 


+ Approximately 24.5/8'° and 48.5/8" long to allow for cutting or 
matching 


PHONE OR PVeoteot ti s- ti me CT-F- tm fold 
WRITE 3149 West Grand Ave. * Chicago 22, Illinois 
Phone: SAcramento 2-5024 


immediate visual check of timing cir 
rVe rUal@ek INPVEMATION, USE READER SERVICE CARD; INDICATE A-4-168-1 


cuits before an actual run without the 





use of special test instruments 
- Three phase d-c heat control system 
Anyone in your plant can engrave bheuek a Gad leone ee 
utilizes forced firing system on the ig 
nitrons, operating them from a peaking 
transformer circuit to prevent varia 
tions due to differences in normal firing 
‘ tolerances. It fires both the positive 
for equipment, parts, panels, seid Geanthen aalens with the: nematuhe 
bins. etc. The d-c phase shift network is self 
‘ regulating to maintain a good weld re 

gardless of line voltage fluctuations 
with tracer-guided A selective force cycle control pro 
vides electronic synchronization and 
\f2 VOC ali control of both welding force and weld 
a\\ ing current. Separate heat control pan 
els are provided for each of the various 


Fast, on-the-spot marking with portable = func cag 9500 W. Fieht Mil 
engraver, operated by unskilled labor. eltroni - 1950 ight Mile 
Engraves plastics or metals directly or on Rd., Detroit 19, Mich T-4-1681 
engraving stock.* Big savings on short 
runs, “one-shot” jobs, hurry-up jobs. 
17,000 Engravographs in use. Electric Clutch for Presses 
Patented features: 

* Adjustable for 15 ratios Multipl 


programming ot ill presses 
* Automatic depth regulator 


in a production line is possible when 
© Self-centering holding vise 


© Adjustable copy holders the presses are equipped with Bench 

master electric clutches Individual 

2c For top versatility ond durability, use GRAVORLEX chip-preot, timing impulses to each press can be 
flexible plastic, laminated in t t colors. Neo filling. Easily b 4, supplied by cam tape electronically or 
bent, formed, punched. Costs less, lasts longer. Send for sample. other means 


Sead fer Beokdes TS! There is no time lag between tripping 
and start of stroke and clutch engage 


iii hermes ENGRAVING MACHINE CORP. ment is immediate Because no pr kup 
13-19 UNIVERSITY PLACE, NEW YORK 3, a 2 points in fivwheel rotation are utilized, 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-168-2 i ; 
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the flywheel can be engaged anywhere 
in its 360-deg rotation. Engagement is 
smooth, almost noiseless, and free from 
shock 

The clutch utilizes no solenoids and 
has no sliding keys or dogs. It disen- 
gages quickly at any position of stroke 
or cycle. If power fails, clutch is auto 
matically disengaged 

Benchmaster Mig Co.. 1835 W. Rose 
, Gardena, Calif T-4-1691 


crans Ave 
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Cutter for Tipped or 
Solid Carbide Blades 


Wedge design of the Eager Beaver 
face-milling cutter permits use of solid 
carbide or carbide-tipped blades. Other 
features of the cutter are fast blade 





setting, a negative rake angle, easy 
sharpening of blades in or out of cutter 
quick individual adjustment of blades, 
and ample chip clearance for freedom 
from clogging 

Beaver Tool & Engineering Corp 


Box 429, Royal Oak, Mich T-4-1692 
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Sheet Feeder 


This unit automatically feeds blanks 
successively, from a loaded stack, 
processes them through the press and 





progressively ejects the scrap. A special 
vacuum lift elevates the sheets to the 
transfer carriage, which in turn feeds 
them through the prese 

The sheet feeder, which can be 
adapted to take a wide range of sheet 
sizes and thicknesses, is positioned on 
rails permitting full access to the press 
for die removal! 

Finished parts drop through the press 
onto a conveyor. At the proper time 
the transfer carriage adjacent the press 



















SHELDON pncessow carats 


S\\.-- aay seed INSTANTLY * 


; 















* Spindle apeeds chenged at 100 t. p.m. pet 
second. Built-in tachometer permits accu- 
rate selection of speeds from 200 to 18006. p.m. 
in direct drive #0 to 300 r.p.m.in back gear. 





































(1) T-Handie Speed 
Selector 

(2) Micro- Switch Direction 
Control 

(3) Speed Chonge 
Mechanism 

(4) 2 H.P., Three Phase 
Motor 

(5) Belt-tension Adjust- 
ment 

(6) Multiple V-Belts 




















This new lathe instantly meets every changing High Horsepower at All Speeds—Because 
speed requirement in the tool room, or quickly the drive unit is oversized, it has larger belts 
sets and holds to any prescribed speed for which deliver maximum gripping power at all 
production runs speeds. A2 H.P., three Phase motor recom- 
Rugged, Heavy-duty Variable Speed Drive "ended 

en oversized unit with double V-belts Additional lathe features: Zero Precision ta- 
throughout that delivers positive full-power to pores roller spindle bearings, 54 pitch gear box, 
the spindle eavy cast pedestal, tool-room sccuracy. Op- 
High Spindle Speeds—from 200 ¢.p.m. to tional accessories include hardened bed ways, 
1800 r.p.m. (direct drive), from 40 r.p.m. to 1/00 long taper key drive or 4” D1 Camlock 
300 r.p.m. in back gear. spindles 

Instant and Automatic (power driven) Sheldon Precisian Variable Speed Drive Lathes 
Speed Selection—Only 9 seconds to change ®f¢ available in 11° of 13” Swing. Model 
from low to high speeds in either direct drive or W™M-56-P (Illustrated) less motor and switch, 
backgear. Speeds are changed automatically $1,944.00 F.O.B. Chicago. Other 10”, 11”, and 




































when T-hanfle is lifted or pushed into engage- 13” Sheldon Precision Lathes from $832.00 up. 

ment Also 13” and 15” Sebastian Geared Head Lathes, 
Sheidon Milling Machines and Sheldon 
Shapers 


Write for Catalog 


SHELDON MACHINE CO. INC. 4229 NW. KNOX AVE. * CHICAGO 41, ILL. 
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If you cut pipe, angle iron, channel, I-beam, 
bars, etc. —- here’s the blade to use because it can 
handle all types of cutting. It’s designed especially 
® Cuts all shapes and for general purpose use. 
types of materials Note that the teeth are wavy set (set in groups) as 

shown at left. This distributes strain over more teeth 
and makes it possible to cut all sizes, shapes and 
types of material without stripping the teeth. Fast and 
smooth cutting, it stands more abuse, lasts longer, 
cuts costs. 


al FACTS 


© Saves changing saws 


ann eal an ne This general purpose blade is made of tough, wear- 
work of several resistant alloy steel and is available in a variety of 
® Longer life — cuts widths and tooth spacings. It will pay you to try 
eeceioies SIMONDS Wavy Set Blade for your general purpose 


® Withstands abuse cut-off work. 
© Fumines & 100 WAVY SET BAND SAW BLADE SIZES 
and 250 Coils or 


Welded -to-Length for Width Inches | Thickness | Teeth per Inch 
Specific Machines 





026 10-14-24 
032 10-14 

.032 8-10-14-18 
.035 10 


s of growth 1832-1957 
For Fast Service 


a OE SIMMONDS 


bac ed SAW AND STEEL CO 
SIMONDS 


FO} industrial Supply a — 
' DISTRIBUTOR FITCHBURG, MASS. 


Factory Branches in Boston, Chicago, Son Francisco and Portland, Oregen, Canadien Factory in Montreal, Que., Simonds Divisions 
Simonds Stee! Mill, Lockport, N. Y., Meller Too! Co, Newcomerstown, Ohio, Simonds Abrosive Co., Phile., Pe., end Arvide, Que., Conede 
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and ejects it onto a 
heet feeder is hydraul 
1 by two pumps which in 
n in tandem by a 10-hp 
operating at 1800 rpm 
sheet capacity is 14 by 40 
i 24-in. stack height 
i Engineering Co., 721 Wanda 


dale 20, Mich. T-4-1711 OF DRILLS; REAMERS AND CARBIDE TOOLS 


USE READER SERVICE CARD ON PAGE 4 t 4 Vv E Y °o U B E y T : 
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A wider range of sizes 





Bench Presses and styles 


ae se a Rapid off-the-shelf de- 
f and light metalwork th liveries at lower cost 
bt Poca acne ‘ UW Uniform high quality for 

bed and horning longer tool life 


inclinable presses 


Sound advice in selecting 
the right tool 


illustrated and a 10-ton fixed bed press 

Features of the line are extra long 
lides, renewable ball seats and bronze 
ball cap bushings, cast Meehanite 
frames, split-bronze bearings and extra 
long removable V-type gibbing 

The presses can be equipped with 
the rolling key clutch or an air friction 
clutch 

FE. W. Bliss Co., Canton, Ohio 

T-4-1712 


Centerless Belt Grinder 


gned for high-speed volume pro 


yn ferrous, nonferrous, plasti 


nd other materials, this wet-or 
ne . . Take the first step toward increased production and lower tool costs! 


Contact your Whitman & Barnes distributor for complete information 
through-feed permitting use of or write direct for free Catalog 106! 
eed hopper for small cylin 


which are automatically 
osite end It accommo ' Maher of Qine Tools Since 1545 


dates stock from “%e to 234-in. in di 


belt centerlese grinder offers con 


imeter in any length, and maintains 


SD WHITMAN: BARNES  ceateec 
7s abn iit a & REAMERS: 


Model L4-3, using series of progressive 


ly finer-grit abrasive belts, is rough 40120 PLYMOUTH ROAD + PLYMOUTH, MICHIGAN 
sh grind and fine polish. The NEW YORK + CHICAGO + LOS ANGELES 


i\% silable with four 
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FOR Fast; Low Chae DRILLING 


OF HARDENED STEEL, USE 





“HI-BRINELL’”’ DRILLS 


When it comes to drilling hardened fer- 
rous materials in the range of 45 to 65 
Rockwell “C” and harder, you can't beat 
Ace “Hi-Brinell” Drills 
especially to handle tough jobs that ordi- 
Ideal for sal- 
iging and repairing hardened steel parts 


They're designed 


nat Irills won't touch 


a “must” for every tool room, die 


They're 
built to give you extra long service life, too 


hop, machine repair department 


The tungsten carbide tips have ample neg- 


ative rake to eliminate thin 


projecting 
angles and permit faster, easier cutting. 
And they're stocked in a wide range of 
ives and lengths to meet your particular 
requirements. Call your Ace Distributor 


or send for complete information today! 


r ACE DRILL CORPORATION 
Adrian, Michigan 


Gentlemen Please send me your Catalog No 


containing complete information on ACE 'Ground-from 


the Solid” Drill and hardened 4.5.5. drill blanks 
NAME 
COMPANY 


ADDRESS 





ADRIAN, MICHIGAN 





IGINATORS OF “GROUND-FTROM THE-SOLID DORKLS 
INDICATE A-4-172 





grinding heads where an additional op 
Each 
equipped with individual control panels 
and micro-stop size control. 


eration is required. head is 


Through-feed rates are controlled by 
adjustable regulating 
with 
gears which drive regulating wheels at 
Belt speed is 5000 sfpm 
54 in., 


changed in less than a minute. 


angle of 
combination 


helix 
wheel, in change 
different rpm 
and abrasive belts, 4 x can be 
A self-contained coolant system ap 
plies coolant directly to grinding area 
and also jet sprays abrasive belt to pre 
vent belt loading and insure maximum 
culting effect 

Engelberg Huller Co 
ette St., Syracuse 4, N. Y 


831 West Fay 
T-4-1721 


Coolant Filter 
Efficient 


move foreign particles is provided by 
BarnesdriL Kleenall 
Change of the intake distributor 


filtering of coolants to re- 


the redesigned 
filter 


from pipe to trough type permits clean- 
out of sludge dropout and foreign ma- 
terial during operation of the filter and 
avoids down time 

In the redesigned unit, the drive has 
been placed on the front idler shaft 
and increased size of seal wheels pro 


vides greater area for sludge build-up 


Torque motor size has been increased 
on larger models 

Five 
over-all width parallel to axis of from 
25! 9 to 66! 9 in 


sizes are available. ranging in 


Each size varies in ca 
depending on the type of filter 
All models have 


) 


pacity 


fabric used in over-all 


length of 3 in. and over-all height 
above the tank of 231% ir 
Barnes Drill Co., 815 ¢ 


Rockford, Il 


nestnut ot 
T-4-1722 
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Portable Hardness Tester 


Direct readings from Rockwell A, B 
or C 


m4 ales or Brinell medium of low 
this portable 
Accur itf 


ings are obtained qui kly on practi ally 


can be made on 


metal hardness testes read 


any size, shape or type of metal merely 
by placing the tester on the metal 


pressing the handgrip down and read 


There 


charts or cal 


is no need for con 


Fach 


ing the dial 


version ilations 


instrument is individually calibrated to 
Rockwell and 5 pts. Brinell 

Ihe tester is used on a wide range of 
thick or thin 


Phere Is no 


ie pts. 


metal parts or products 
flats or 
limit in size or shape. All 


sections rounds 
instruments 
are furnished complete with diamond 
penetrator and one test block. For con 


tinuous-run testing, a Newage bench 
adaptor is also available 


222 York 
T-4-1723 


Newage International, In 


Rd., Jenkintown, Pa 


Carbide Face Mills 


High-feed milling of flat 
this 


surlaces ts 
Free 


Clear inserted-blade carbide-tipped face 


the manufacture of 


series of 


milling cutters designed to produce 


good finish and clean edges with good 
chip disposal 
Standardized for light 


mac hining 
metal alloys, a higher feed-per-tooth is 
possible because the corner angle does 


all the cutting. Chip thickness is always 


The Tool Engineer 





less than this feed per tooth. The blades 
take a \4-in. depth of cut. Feed rate is 
45 ipm. Optimum speed is 1600 sfpm. 
No coolant is required. 

Because the inner end of the corner 
angle enters the cut ahead of the outer 
end, impact between cutter and work is 
reduced. Chips are curled upward and 
outward away from the machined sur- 


face and away from the cutter itself 
This cutting action prevents scoring the 
surface milled, and chips do not clog in 
the cutter. 

Cutters are standard in RH or LH 
cut in 8 sizes: 814 to 18-in. OD and 
widths of 244 or 2'% in. Made-to-order 
sizes range as small as 4-in. OD in shell 
or shank integral type. Blades and 
wedges are stocked 

Goddard & Goddard Co., 12280 Lurt 
Rd., Detroit 23, Mich T-4-1831 


Automatic Tapping Unit 


More than 1500 pieces are produced 


per hour by this automatic tapping ma- 
chine for small parts. The unit, as il- 
lustrated, consists of a vertical tapping 
unit, vibratory feeder, gravity track, an 
escapement, a work feeder which po- 
sitions and clamps the part securely 
in the tapping fixture and an ejector 


April 1957 
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Pst set 
IN GOOD SHOPKEEPING 


When you start using any of the Lusol Line of water based 
metalworking products, you get much more for your money 
than a drum of coolant concentrate, In fact, you begin a 
practical and proven shopkeeping program that starts with clean 
machines and keeps them clean. Once followed, the results are 
spectacular from the operator's point-of-view alone. Smoke, 
odor, oily floors are no longer health and safety hazards. Der- 
matitis is eliminated. Work clothes stay cleaner. 


While these improvements obviously help morale and hence 
production, the working advantages of Lusol are even more 
spectacular. The clear solution allows the operator to see the 
work. Lusol, with the highest heat removing capacity of all 
coolants regardless of type, keeps tools cooler so cutting edges 
last longer. Work pieces remain cooler so closer tolerances can 
be maintained, All around, Lusol is better for the work and 
better to work with. It will pay you well to investigate 


PROTECT EMPLOYEES AND YOU PROTECT YOUR COMPANY 


F.E. ANDERSON OIL COMPANY INC. 


BOX 213, PORTLAND, CONNECTICUT 


—_- —— an 
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echaniem which discharges ine 


part 


odihed,. on 


: be 


order © that the may 


be adapted t sutomat 


embiing 


Automatic Develooment 
Reynolds Rd... Mentor. Ohio 


Corp 135 
T-4-1741 
USE READER SERVICE CARD ON PACE 
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Multipurpose Machine 


Multitoothed and staggered 


tooth 


milling cutters for climb and conven- 


tional milling can be relief-milled and 


lorm-ground on the Jemco automatic 


cutter, milling and grinding machine 


\ template copying attachment is 


ivailable for the machine, making it 


possible to cut machine components 


uch as rachet 
ripping 


mechanism 


cam segments, sections 


mechanisms, et An indexing 


which allows the machine 








oie 
We eb alm 
‘* ut 





é‘ . 
biel Wang 








Infinite Variety 


LODDING RETRACTING CLAMPS 


Lodding Retracting Clamps lend themselves to infinite variation. 


are added to suit work. 
use 
is the limit to the variety of jaws you 
styles—hand knob, hand cam, nut 


and air operated. 


LODDING, INC. 
Worcester |, Massachusetts 


FACTORY WAREHOUSES 
Precisi 
4i7€ 
Los Angeles 3, Calif 


yn Tool Sales 


Florence Ave 


Bagby f ngineering Co 
1047 Forest Ave 


Evanston, Ill 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Jaws 


Tapped and clear holes are there for you to 


Lodding provides four types of action—and your own imagination 


can add. Four sizes each of four 


INDICATE A-4-174 





to be used as a copy milling machine 
permits rotation of the work so the form 
being cut on the work can be repeated 


symmetrically or on any angular posi 
tion controlled by the indexing mechan- 


ism. A simple alteration allows the same 


template to produc e cutter teeth of. the 
same form in a broad range of sizes 
Attachments are available for cutting 
spirals with infinite variation up to 36 
staggered-tooth and form 


leg 
deg, 


plane 


cutters, as well as trapezoidal thread 
cutters with staggered teeth 


Automatic 


can be cut 
relief 


hardened 


automatically grind 


ing of milled and form cut- 
ters is also possible 


Jersey Mig Co 
Elizabeth, N. J 


55 Livingston St 


T-4-1742 


Indicator Gage 


Adjustable indicator gages developed 
for quick 


shallow slots, 


accurate measurement of 
grooves and holes can be 
used at a machine to check depths rang 
2 with 
out moving the table or disturbing the 
The gage, called Shalo-Chek, is 
available in three standard models for 


ing from %e to % in., ordinarily 


setup 


checking dimensions ranging from 1% 

4 to 12 in., and 10 to 18 in. 
Che gage, which is 1'%g¢ in. high, can 

be used with No. 1 AGD standard dial 


indicators, or with any air 


to 6 1n., 


instru 


ie 
gage 
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ment by means of an adapter block and 


i contact ali Each model is 


furnished complete in its own case 
which includes a pair of carbide contact 

two wrenches, an adapt 
OD checking, and five sets 

to gage at de pth ot 

in 

Because there is no “feel” involved 
in the use of these gages, errors in read 
human element are avoided 


linc Dearborn, Mich 
T-4-1751 


ngs due to 


Drill Grinding Machine 


This drill grinding machine offers 
four-plane grinding to assure proper 
centering of the drill point, and equal 
lip angles and length. Grinding angles 
can be adjusted in the same manner as 
for other cutting tools Simple adjust 
ments and minimum movements provide 


quick ind easy operation \ differen 


tial wheel-dre sing device assures pre 
Cist duplication No special skill is 
required by an operator use the 
equipment 

he machine will grind right and left 
hand drills either straight or helical 
provide point grinding angle from 90 
to 140 deg ind variable -rake angle 
from 0 to 20 deg. Long drills may be 
ground without special equipment 

Intermachinery Corp., 452 Fifth Ave 
New York 18, N. ¥ T-4-1752 


Surface Agents 


Four non-ionic irlace-active 


marketed unde 


agents 


the name of Poly-Te1 


gent, are available for general indus 


trial use as emulsihers, wetting agents 
detergents and dispersants in the textile 
paper, leather, metalworking and other 
industries. They are characterized by 
chemi ibilit ind complete com 


ilk alice _ 


cularty the 


patibilit V cids ind other 
detergent 
ty pe Al] 


ether ey are liquids made 


cation 


ilky! phenol poly 


’ 
iif rials 


sol 
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DPS IN QUALITY 
TAPS... 


Hanson-Whitney has the long experi- 
enced know-how that leads the field 
in standard and special taps. H-W 
was first in introducing the “finished 
after hardening” process, developing 
the ground-thread tap for industry. 
Today, H-W has a proven background 
in the production of taps that assures 


absolute tops in quality, performance 


and dollar value. 


Example: H-W skilled processing 
attains a finer concentricity between 
shank and thread which assures a far 
greater extent of continued uniform- 
ity in tapped holes. And it's perform. 
ance like this, that enables your pro- 
duction specialists to cut costs over 
long-range programs. 


For further cost economy ... your 
schedules can depend on local H-W 
distributor service . .. providing com- 
plete stocks of all standard taps... 
plus H-W field engineering assistance 
on all special requirements. 


Write for complete literature. 


Hanson-Whitney 


wPrany 
Division of THe Wuirney Cuain Co 


17) Bartholomew Ave., Hartford 2, Connecticut 


(APS : THREAD CACES : HOBS ; CENTERING MACHINES : THREAD MILLING MACHINES AND CUTTERS 


FOR FURTHER INFORMATION 
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ent systems as a detergent and dis 
persant and where reduction of inter 
facial tensions will aid in wetting and 


preading. As an emulsifier 


it may be 
used alone or in combination with the 
more hydrophilic types 

Voly-Tergent B-300 foams well and 
possesses 


good properties as a wetting 


igent, detergent, 


emulsifier and dis 
persant. It is completely soluble in 


water up to temperatures of 52-56 ¢ 


ind in some organic solvents 

Poly-Tergent G-200 is intended pri 
marily as an emulsifing agent and as 
sociate emulsifier. It is useful in many 
solvent systems to increase detergency 
dispersibility and wetting action, serves 
as an active soap in dry cleaning sol 
vents, and is compatible with cationic 
compounds 

Poly-Tergent G-300 is completely sol- 
uble in water up to 62-70 C and in a 


number of Highly stable 


chemically, it is a good wetting agent, 


organics 


detergent and dispersant over a wide 
range of conditions. It gives good emul 
sions with aromatic solvents, chlorinated 
paraflins, and vegetable oils. It wets 
ind suspends such materials as clay 
pigments, carbon black and red iron 
oxide. 

Industrial Chemicals Div., Olin Ma 
Baltimore, Md 


thieson Chemical Corp 


T-4-1761 





CUTTING 


do 3, 4, 5 or more operations at 


the same time 











1 tool—I setup 





@ Engineered specially to your work prints, McCrosky 


“Specials” combine related facing, boring, counter-boring and 


chamfering operations — perform them all simultaneously. This 


assures absolute concentricity and uniformity of finished pieces — 


eliminates stock-piling and re-handling between operations — 


speeds up production — reduces the amount of work in process 


shortens deliveries — and produces other economies so great 


that they pay their way even on moderately short runs. Send your 


work prints to McCrosky, and write for a “Specials” bulletin. It 


gives complete details; illustrates nearly 50 typical examples. 


The complete McCrosky line includes: 


Dack- Lock" Milling Cutters 
Super Adjustable Reamers 
Turret Tool Posts 


Wizard © Quick-Change Chucks 
Block Type Boring Bors 
Specially Exgincored Multiple Operation Tools 





Fully descriptive catalogs sent promptly on request. Write for yours today! 


@M<CROSK 


TOOL 


Engineering and Sales Representatives in the Principal Cities 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-176 


CORPORATION 


MEADVILLE, PA. 
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Nipple Chuck 


Use of Speed-Thru nipple chuck fa 
cilitates on-the-job fabrication of pipe 
and conduit nipples of any length by 
means of hand threading or by use of 
any power drive. The sleeve guide can 
be moved, so there are no dead spots 
to prevent threading to any predeter 
mined length 

Each nipple chuck comes with hold 
ing adapters from 1% to 1% in. di- 


COdOO0O 


Two-inch 


ameters diameter nipples 
thread into the chuck body for holding 
Adapter bushings of 4%, 4 and % in 
Over-all length of the 
chuck is less than 10 inches. The chuck 
will also be available with adapters for 
British Standard pipe thread. 

Mercury Hydraulics, Inc., 2440 Blake 
St.. Denver 5. Colo T-4-1762 


ire optional 


Convex-Radius Grinder 


This convex-radius grinder can grind 
either the right or left side of a milling 
cutter or a single-point tool to a 90-deg 
180-deg 
convex radius in a single setup. 


radius It can also grind a 


There is no need for form dressing 
of the wheel. Including rough and fin- 
ish grinding, total setup and machining 
time for the average milling cutter is 
less than one hour. 

Beyond ability to read a micrometer 
dial and a vernier height gage, no spe- 
cial skill is required to set up and op- 
erate the unit. 

Due to its precision construction, the 
machine will produce the exact radius 
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Literature 
Number COMPANY DESCRIPTION 
RaGoEee Aad DU GOD csevesiccsccccivccvecee Carbide Drills—Catalog contains data on Ace “Ground from the Solid” 
A-4-23%6 Almco Drills and HSS. blanks. (Page 172) 
Div. of Queen Stove Works, Inc.....Finishing—Booklet contains facts and processes on barrel finishing, 
A-4-235 American Broach & Machine Div. cluding detailed cost chart on finishing of typical parts. 
Sundstrand Machine Tool Co Broaches—Information on practical broaching methods 
tin A713. 
A-4-212 Armstrong Bros. Tool Co Cutting Tools—Catalog No. 57 contains data on Armstrong tools for in- 
dustry. (Page 212) 
A-4-52 The Blanchard Machine Co Special Machines—“The Art of Blanchard Surface Grinding” and 5th edi- 
tion of “Work Done on the Blanchard” now available. (Page 52) 
A-4-314 . Bui " Presses—Catalog No. 27-C describes the entire line and gives range of 
work accomplished with Bliss presses. (Page 314) 
A-4-287 Speed Reducers—Catalog 56 lists specifications and engineering i 8) 
age , 
A-4-42 + Abrasives—Maximum Automation Potential with abrasive belts described 
in M-A-P brochure. (Page 42) 
A-4-275 The Challenge Machinery Measurement—Precision surface equipment described in Catalog Pa hs 
age 
A-4-217 Chicago Rivet & Machine Co Rivets—Catalog contains engineering data and rivet specifications, (Page 217) 
A-4-211 CRUG TUGE Gin GOS. cocccvcccvcccecs Cutting Tools—Catalog O contains data on Circle R slitters. (Page 211) 
A-4-238-3 Composite Forgings, Inc Die Sections—Composite die seetions described in booklet “Engineering 
Data.” (Page 238) 
RrGGee Comet GO. svsccdcrnsdovectedcceckios Dial Gages-—Bulletin 50 describes Comtorplug precision internal eage. 
(Page 318) 


A-4-10 Crucible Steel Co. i High-Speed Steel—‘Crucible Publication Catalog” contains helpful hints 
on Rex and other special steels. (Page 10) 

A-4-268-4 J. i Special Machines—Catalog D describes Alexander die sinkers and other 
British machines. (Page 268) 

A-4-27 DeVlieg Microbore Co Special Tooling—Catalog 56 describes Microbore tooling and ow. ~ - 
(Page 27) 

A-4-202-1 The Eastern Machine Screw Corp.....Die Head—“Unified and American Screw Thread Digest” sent upon re- 
quest. (Page 202) 

A-4-45 Projectors—'‘Projection Gaging with Kodak Contour Projectors” describes 
Kodak simplification of measurement and inspection problems. (Page 45) 

A-4-204 Cutting Tools— ing specifications contained in Counterbore Cata- 
log No. 51 and Mill Catalog No. 56. (Page 204) 

A-4-161-1 ienti Optical Measurement—Bulletin 188-53 describes new Gaertner coordinate 
Cathetometers. (Page 161) 

A-4-60 Cylinders—Catalog 105 describes Nopak-matic plus valves. (Page 60) 
A-4-23 i ine Co Turret Lathes—Bulletin No. 1174-B covers features, accessories, tools and 
floor plans on Gisholt Masterline ram type turret lathes. (Page 23) 

A-4-216 ee Tools—Catalog “F”’ lists standards available and describes Go & Go 
designing service. (Page 216) 

A-4-57 3 Automatics—Catalog A-405 contains information on Greenlee automatic bar 
machines. (Page 57) 

A-4-34 OR COONS cas tbicereteodersisteiel Cylinders—Hannifin cylinder file contains data on lines of Hannifin a 
‘age 34) 

A-4-55 The Hartford Special Machinery Co...Special Machines—Bulletin TR-102 describes how screws or nails are 
threaded with Hartford special automatic thread rollers. (Page 55) 

\A-4-1 The Heald Machine Co Special Machines-—Vertical Bore-Matics and other types of precision fin- 
ishing machines described in Bulletin 2-352-1, Issue 1. (Inside Front Cover) 
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COMPANY DESCRIPTION 


Centers—Catalog contains specifications on Gold Band live centers. (Page 315) 
Broaches—“How To Care for Broaching Tools” describes care “nn 
age 
The Lincoln Electric Co Welding—Bulletin SB-1355 describes automatic Lincolnweld. (Page 289) 
F. J. Littell Machine Co Machine Attachments—Catalog describes and lists specifications of Littell air 
vacuum units. (Page 195) 
Madison-Faessler Tool Co Cutting Tools—Bulletin describes Madison-Faessler Roller-Burnishing Tool. 
Mall Tool Co, (Page 44) 
Div. of Remington Arms Co., .. Air Tools—Catalog describes Mall line of air tools. (Page 9) 
Metal Carbides Corp Carbide Metals—Catalog 56-G contains data on talide metal. (Page 296) 
Metallurgical Products Dept. of 
Genera! Electric Co Cutting Tool—Catalog GT-316 contains new Grade Selection Guide for 
Carboloy cemented carbides. (Page 271) 
W. F. Meyers Co., Inc ‘utters —Catalog 52 contains data on “Meyco” carbide saws “- ay 
age 
The Middlestadt Machine Co Tools and Dies—Brochure describes Middlestadt engineering services and 
_ Special machinery. (Page 290) 
Neleo Tool Co., Inc Tools—Catalog describes over 700 carbide cutting tools. (Page 207) 
New Hermes Engraving Machine Corp,. Special Machines—Booklet TE-1 describes tracer-guided ete ' 
Oakite Products, Inc Special Machines—“Precision — Finishing” contains information on de- 
burring, descaling and burnishin (Page — 
Induction ae G indee Tocco induction heating “Pane os 
from 60 to 600,000 cycles <8) 
The Osborn Mfg. Co Brushes—Centerless brushing method described in Catalog 210-C. Pan 264) 
R and L Tools ee eee & CRESS Se Sager ane afar 5 ane See Se 
described in (Page 13) 
Thread Rolling—Attachment Bulletin B-1 describes Reed thread-rolling 
attachments. (Page 201) 
” Valves—Catalog No. 216 gives circuit design showing specifications, cut- 
Rockford Clutch Div. away Mer hydraulic valves. (Page 48) 
Borg-Warner Clutches—Bulletin shows typical installations of Rockford clutches and 
wer take-ofts. (Page 214) 
Pha. Deter’ Baek Car: .s ss kworccerccecé Ar Tools—Bulletin 46 gives specifications on Rotor S-02 air ——— 
(Page 218) 
Royco Tap & Tool Corp.. a —Catalog contains data on Royco Fee Oy ground taps (Page 312) 
Simonds Abrasive Co Grinding Wheel—Catalog Bulletin 272 describes a. grinding 
wheels for toolroom use. (Page 241) 
Standard Parts Co Machine Components—lIllustrated catalog describes jig and fixture com- 
Unbrako Socket Screw Div. ponents. (Page 215) 
Standard Pressed Steel Co Cap Screws—Form 2193 gives complete catalog and technical data on the 
entire line of Unbrako socket screws with Nylok self-locking ave. 
(Page 254) 
The L. S. Starrett Co Measurement—Catalog No. 27 describes and illustrates the complete Star- 
rett line of measuring instruments. (Page 259) 
Sundstrand Machine Tool Co — a ‘Engineered Milling Production” available in Bulletin 
° 
8. B. Whistler & Sons, Inc et ag | describes Whistler adjustable perforating dies. 
Willey’s Carbide Tool Co Carbide Products—lllustrated catalog describes work support 
centerless grinders and other Willey carbide products. 
The: Teel Cie kc ceceveednccineenteaxs Special Machines—Catalog describes cold-rolled forming applications to a 
multiplicity of mass production needs. (Page 179) 
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COLD ROLL FORMING 
TUBULAR SHAPES 


Among the wide 
variety of things 
you can make ona 
Yoder Cold Roll 
Forming machine 
are round quare, 
oval, rectangular 
and other tubular 

apes ch as 
iilustrated The 
seams may be open, 
lapped, butted, dove 
tailed, interlocking, 
shown in 
the drawing 


et as 


Millions of feet of such unwelded tubular 
from 
bedsteads, lamp stands, window 


shapes are made coiled strip for con 
ductor pipe 
wiring raceways, carrying rods, et 
0,000 to 50,000 feet 
with only one operator and a helper 
Yoder offers you the cooperation of their 
engineering staff for designing and adapting 
their cold roll forming machines, auxiliaries, 
for the low cost production of 
structurals, mouldings and trim, panels, tubu 
lar and other shapes, to meet individual needs 
The Yoder Book on Cold Roll Forming is a 
complete, illustrated text on the art and the 
equipment needed for performing a variety 
of operations which can be combined with 
cold roll forming, at little or no extra labor 
cost. A copy is yours for the asking. 
THE YODER COMPANY 
5525 Walworth Ave Cleveland 2, Ohic 


channe 
Production ranges from 


per day 


and tooling 


COLD-ROLL 
FORMING 
MACHINES 


INDICATE A-4-179-1 
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for which the micrometer dials have 
been set 


Radii are 


zero to maximum diameter. 


from 
Iwo differ- 
ent radii on the two sides of the cutter 
Milling cutters 
either 1 or 1'4-in. bore, ranging in size 


infinitely adjustable 


can be with 


ground 


trom 3 to 6 in. in diameter, and from 


up to 2 in. in thickness can be ground 
on the standard machine. Special adapt 
ers for grinding tool bits in sizes of 14, 
16, %g and 4% in. are furnished as 
standard equipment 

The machine is designed so that the 


minimum side clearance of one degree 


A 4in. di 
with Y-in. di 
Face width of the 


wheel is % in., 


is produced automatically. 


ameter grinding wheel 
ameter bore is used. 
standard although 
wheels up to %4 in. wide can be used 

Grinding wheel speed is 5200 rpm 
rhe wheel is V-belt driven from a %-hp, 
single-phase, 60-cycle, 115/230 volt ele« 
tric motor 


Nassau lool 
Ave., Elmont, L. 


Works, 208 
Ee 


Mea ham 
T-4-1791 


Hydraulic Presses 
Model 300A 


presses are designed for capacity con 
installed 
press, for ex 


series King hydraulic 


version by means of easily 
kits. A 65-ton 
ample, may later be converted to 300 
ton. Kits cover 65, 125, 170, and 300 


ton conversions. The presses are sup 


capacity 


with self-contained hydraulic 


plied 
systems and controls, or as basic units 
to be connected to a central system 


Welded steel 


internally ribbed to provide maximum 


press construction is 
strength and torsional load resistance 
Deep box type upper platen provides 
Fight 
bronze gibs on the plates 


an extra long bearing surface 
idjustable 
permit idjustment for precise alignment 
in any direction. The package unit hy- 
draulic system is mounted in a tray on 
top of the press which serves to capture 
any oil leakages for convenient drain 
off. To operate the press, a simple lever 
automatic 


control is standard, but 


/ L«I 





/ TWO MORE 


/ 


EXCLUSIVES 
++ AT 
NO EXTRA 

\. €OsTi 


~“ 


“= 


DOWEL PIN 
REAMERS 
Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 
14 Sizes from .1230 
thru .4995” Sets, tool 











OVER & UNDER 
SIZE CHUCKING 
REAMERS 


Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Fivtes. 


14 Sizes from .124 
thru .501" Sets, tool 


These reamers are two 
more reasons why L&l 
is the source for a 
complete reamer line. 


See your L&I Distributor. 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-4-179-2 














cycling controls are available 


A deep over-capacity reservoir is pro- 


watch your 


vided to maintain maximum cooling and 
eddy-free oil flow. A sight-level oil gage 


is incorporated 
production curve : 


The standard press, which is supplied 
in four capacities, of 300, 170, 125, and 


ZOOM UPWARD 65 ton, has these specifications: Platen 


with the use of 


eA is| -BROACHES 


CARBIDE TIPPED 


CITE, SEDDON 
ilisie CREP EPEMEPEPRMEREERSERES faite 


LAR ARAR ADAGE AS: a alien 1S oils 4 


meg ae # 5 OEE. let 


dis 


“) pall LiPt 
all : PL PPLLAL bad Lea bas 
pa 111) 1! He, ae 


SAVANNA LLL VAAL ‘ 
AL RALAL 


. apannwnnnnnnree”” 


' ‘) \ att ‘ 
‘+ at vhaks dimensions are 26°4 x 32 in.; daylight 
opening is 25 in.; opening rate is 2.7 
in. per sec. or 130.2 in. per min.; clos 
ing rate is 1.55 in. per see. or 93 in 
per min.; stroke is 12 in 

Sold — by \ Dale Herman, Inc 

Today's remarkable chatterless broaching speeds, on Lapointe Encino, Calif. T-4-1801 





Broaching machines, make possible the use of carbide-tipped broaches 
USE READER SERVICE CARD ON PACE 
. usually with phenomenal success in boosting production. That 177 TO REQUEST ADDITIONAL TOOLS 


; , ‘ = OF TODAY INFORMATION 
was the experience in one large automobile plant, using those good 





carbide-tipped Lapointe broaches, shown here mounted on a double 


Optical Measuring Unit 


ram horizontal broaching machine. They are broaching automotive Contours of 3-dimensional cams can 


main bearings in “clusters” of five. be checked to tolerances as close as 
0.00005 in. with the Alexander universal 
Carbide-tipped broaches are used on intricate “pine-tree’ forms, = -_ gg a me — 
chine records rectangular coordinate 


as well as on flat slab type broaches. Sometimes carbide is used only dimensions and controlled rotary move 


. . ‘ ents s ltaneous! It also is adapt- 

on the finishing section of the broach. age OOO ET seg “opus 

able for the checking of gears, threads 

length measures and gap gages 

— a . ~ ram ¥ yo oy — 

StYIUS If Mounted moves ransversely, 

“HOW TO CARE FOR BROACHING TOOLS" Fy ee fy! 

Prof be Sitestedl Tae T let LAPOINTE-BROACHES, hee tohzed ind carries a glass scale marked in 
rovusety iiiusrvreved, ty 16 @ Complete increase broach life between grinds 0.05-in. divisions which are projected 
manual describing the proper care of 

broaches while in use on the broaching from 2 to 10 times. to vernier graduations 
machine and in handling broaches <> ing to 0.005 in 
out the plant, as well as a many help- 

ful tips on regrinding of broaches. 


uated to 0.00005 in. The stylus head 
Ask for Booklet No. | ram is mounted on a carriage which 


also moves along a longitudinal slide 
THE LAPOINTE MACHINE TOOL CO. LAP 0 | NTE An optical projection system provides 
HUDSON, MASSACHUSETTS — U.S. A. 


In England, Watford, Hertfordshire 7 b bh b ’ 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS nown to e t e est in 


or wroxcnne macumts awowroncnss HY —Yoy Vere linie: 


on a screen read 
Final readings are tak- 


en from an optical micrometer grad 


screen readings of longitudinal incre 
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ments. A 3-position lever permits free 
slide, controlled 
movement by means of a handwheel, or 


locked position 


movement along the 


stationary 

Third measuring element is a stand- 
ird Alexander P. G. 
head located in front of the ram head 
ind parallel to the head slide 


optical dividing 


Angle 
of rotation may be read to 0.1 minute 
Alternate lo- 
cating of the dividing head to the front 
of the machine permits measuring of 


on a projection screen, 





nee — 
flat cam profiles by an extended stylus 

lo measure pitch of threads, gap 
gages and length bars, and steep slopes 
of cams, a stylus head allowing a lim 
ited lateral float to the stylus is avail 
ible. This 
0.0001 in. dial comparator. Five inter 
changeable ball stylii 
tandard 

Sold in the U.S. by J. Arthur Deakin 
& Son, 150-28 Hillside Ave 
32, N. ¥ 


movement is indicated on a 


M4 My, %% and 
4 in if¢ 


Jamaica 


T-4-1811 


Turret Tool Posts 


( lamp ng type h indle for these tur 
ret tool posts assures positive locking 
ind enables the turret to withstand vi- 
bration even when handling interrupte d 
cuts or the fast lathe feeds and speeds. 

Raising the handle from horizontal 
position to about a 15-deg angle clamps 
a locking 


ter column of the turret with a cam 


ilar tightly around the cen 
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action that locks the turret rigidly. Only 
hand pressure is required. 

Lowering the handle slightly unlocks 
the turret permitting it to be rotated 
freely to any of 12 indexing positions 
to bring the required tool for the next 
operation into proper position 

lurrets with this clamping type han 
dle are ivailable in three standard 
styles for mounting in the T-slot of the 
compound rest or the bolt circle of the 
main slide 


McCrosky Tool Corp 
T-4-1812 


Meadville, Pa 


Radius Dresser 


Ihree sizes of Mighty Midget radius 
dressers for up to 14, 20 and 24 in 
diameter grinding wheels provide ca 
pacity from 5 in, concave to 2 in. con 
vex radii. To minimize chatter, these 
heavy 


radius dressers are unusually 


ranging from 20 to 22 lb. Because of 


the lever-action handle they handle 
easily 

These dressers have a %4 in. hard 
ened, spring-loaded spindle, riding in a 


honed bearing that is adjustable for 








ome me 
fom; Boe mem — 
fo 


bushings 


A.S.A. Standard 
fully interchangeable with 
Standard Steel Bushings. 


S & E bushings are precision 
ground and lapped to exact- 
ing finish and tolerance, yield- 
ing the highest bushing 


performance with long 


life, 


(more than 50 times the life 
of steel bushings). This in turn 
cuts down-time to a minimum, 
increases tool wear life and 
provides the users with the 
highest quality bushing at the 


lowest production cost. 


Ask for 
illustrated 

bulletin 
No. 102 


MACHINE PRODUCTS INC. 


| 
* 


FOR FURTHER INFORMATION 


Piant and General Offices: Bridgeport, Michigan 
Sales Offices in all Principal Cities 


a.“ 
JSE READER SERVICE CARD; INDICATE A-4-181 





point from 0 to 180 deg. The dressers 
work underneath the wheel so there is 
no necessity to remove the wheel guard. 

Sperman Metal Specialties, 2199 E. 
2ist St., Brooklyn 29, N. Y. T-4-1821 


Vertical Honing Unit 


A vertical type production honing 


wear. All surfaces are ground parallel machine has a capacity up to 4 in. diam 


or square from the bearing hole, to in and 12 in. in height. Speed of the V- 
ure accuracy. Fully adjustable, stops belt driven spindle is infinitely adjust- 


permit the radius to be stopped at any able from 225 to 550 rpm by means of 








GREIST MICRO-SCRIBERS® 
mark hard metals fast! 


: P ° ‘ M. ip 
Now in 2 sizes... Heavy-Duty and Slim-Line . 
Solid carbide tip stays sharper, longer! Scribes fine lines on 


hardened steel, ceramics, plastics, gems, glass 


Diamond lapped to correct tip angle that gives you 


fast, easy, close-tolerance layouts 


Hexagonal aluminum body—anodized for extra protection 


Packaged in clear plastic bubble’ that protects precision tip 


Order a half-dozen from your Greist distributor today! 
Specify Heavy-Duty or Slim-Line. Only $1.00 each 


THE GREIST MANUFACTURING COMPANY 
446 Blake Street, New Haven 15, Connecticut 


' 
7 
i Precision Products since 1871 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-182 








Adjustable 
limit switches control and set stroking 


a knob on the drive head 
lengths. Jogging switches on the con- 
trol panel permit working in any de- 
sired section of the part without reset- 
ting the limit switches. The honing 
cycle is controlled by an electronic tim- 
er adjustable within a range of 6 to 120 
sec. 

The table is adjustable for square- 
ness. The driving head, mounted to the 
bars with bronze bushings, is hydrau- 
lically controlled. Stone pressure is 
controlled and set by a regulator valve 
and pressure dial. The integrally-sealed 
driving head spindle bearings require 
no lubrication. 

A 440/220-110 v machine tool trans- 
former is provided. Current to all 
switches and controls, other than the 
three motors, is 110 v. 

Superior Hone Corp., 1612 Elreno 


St., Elkhart, Ind. T-4-1822 


Drilling Machine 


On this automatic cross-drilling ma- 
chine, multiple operations can be per- 
formed rapidly by four horizontally 
mounted drill heads, located on a com 
mon plane and pivoting around the axis 
of the workpiece through an are of 270 
deg. Feed movements are hydraulic 
powered. 

A simple 4-position rotary drum 
switch controls sequence of operation 
of the heads. Thus, complete operating 
cycles can be set up or changed rapidly. 
Control of the four heads is interlocked 
to prevent drill interference. 

Able to perform at high speed, heads 
operate in a preset sequence for cross- 
drilling, but can also operate simul- 
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taneously when holes do not intersect. 
rhrough-drilling can be performed by 
one head, followed immediately by 
reaming with an opposed head. In the 
same cycle, the workpiece can then in- 
dex 90 deg for counterboring and 
chamfering with the other two opposed 
heads. 

Russell T. Gilman, Inc., Grafton, Wis. 

T-4-1831 





USE READER SERVICE CARD ON PAGE 
177 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Lubrication Safety Device 


A package unit called Cyclesafe is 
designed to assure protection against 
failure of automatic lubrication equip- 
ment by stopping machinery when lub- 
rication pressure drops below a pre- 
determined setting. Important feature 
of the unit is that the machinery com- 
pletes the working cycle before stop- 
ping, thereby avoiding tool, cutter, die 
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.». the two-way answer to fastening problems 


Here's a combination that slashes production costs 
and gets rid of fastening problems in a hurry— 
Milford Rivets made to high-quality standards to 
assure a better finished product for you . . . Milford 
automatic rivet-setting machines that can be quickly 
adapted to your particular fastening needs. 


To improve product appearance and strength 
... totake full advantage of automatic assembly 
...to cut delivery time and production costs 


—get in touch with Milford first! 
MILFORD 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-183 





cylinders 


(AIR AND HYDRAULIC) 


are an integral 
part of 


“AUT [)}+)\)|ATION 








O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 

















O-M Tie-Rodiess 
150 PSI Ais 


Up to 1500 PS! Ol 


Meets JIC Standards 
‘ , 


Look for the big O-M in Aut-OM 

or loda high speed Automa 
tion Program demands high quality 
dependable Air and Hydraulic Cyl 


inder Cylinders able to maintain 


pace with a minimum ol 
" [his is why you'll find 
md more O-M Cylinders right 
\ut-OM-ation 
O-M Tie-Rodless Cylinders (Round 
line) 150 PSL A Up to 1500 PSI 
Oil— Compact in design lo Fit 
Where Othe Won't with the 


lowest co-ethoent of friction and 


in the middle ol 


erviced when necessary. Versa 


mounting and port orientation 
O-M Tie-Rod Cylinders (Series ‘‘TH'') 
000 PSE Oil ith re 


movable rod gland cartridge for easy 


Equipped w 
Hiahitenance Ihe modern improved 
version of the square, tie-rod cylin 
der, designed to give the best in 
perlormance 

All cylinders available in full 
range of sizes (1! through 8” 
bores) with standard and heavy-duty 


piston rods 


¥ 


en Pe 2 

* ORTMAN-MILLER MACHINE CO. 
13 143rd Street, Hammond, Ind. 

C) Heve representative call 

[) Send Bulletins 101A and 105 


Mail coupon today 
for Bulletins 
101A and 105 


Nome Position 
Company 


Address 


City Zone State 


INDICATE A-4-184-1 
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The ma- 
chinery cannot then be restarted until 


or knife damage or breakage 


the pressure has been restored 
[he unit contains standard electrical 


connections 


conforming to JIC and 
NMTBA standards 


easily mounted on any type present 


The Cyclesafe unit 


machinery and is completely tamper- 


proof 


Seneca | ill 


Falls, N. ¥ 


Machine Co 


Seneca 


T-4-1841 


Double-Cut Snip 


Compound lever aviation type double 
cut snip features a lower blade which is 
ground to a triangular reamer point for 
making the 


starter cut There is no 


z 


need tor 
hole 


Cutting 1s eas) 


1 punched or drilled starting 


because ot powerful 
leverage. The blade design avoids bind- 
ing and permits trimmings to curl free. 
Female blade is 
back thrust 

The Peck 


ington, Conn 


serrated to minimize 


Stow & Wilcox Co., South- 
T-4-1842 


Lever Switch 


Compact, electromagnetically-latched 
lever switch is so designed that after the 
electromagnet has heen operated the 
switch lever cannot be released inad- 
vertently 

rhis lever switch locks by means of 
1 latch actuated by the armature of an 
electromagnet which is an integral part 


of the switch. The electromagnet is en 


ergized suitably at the proper point of 
After 


the electromagnet has been operated, 


the sequence of circuit operation 


the switch lever cannot be released un 
intentionally by shock up to extremely 
large values, or through error. 

The switch is available in any contact 
arrangement required uptoa maximum 
of three make-and-break contacts in the 
standard arrangement. The contact 
pressures are very high, and are lim- 
ited only by the pressure which can be 
sustained by contact material used 


) 


Ihe standard switch is 25% in. long, 


2 in. high, and 1%¢ in. wide. It weighs 
approximately 2%4 ounces. Standard ep 
erating voltage is 24 v de 
Dept., Jaidinger 
Hubbard St., Chi- 
T-4-1843 


Customer 
Mfg. Co., 1921 W 
ago 22. Ill 


Service 


Cleaner for Aluminum 


Identification inks, grease, oils and 
other heavy soils can be removed from 
aluminum with nonfoaming aluminum 


cleaner No. 164 


with or without agitation 


It will clean properly 


Used at 6 to 8 oz per gallon of water 
at temperatures between 160 and 180 F, 
solutions do not damage iluminum and 
its alloys 

Oakite Products. Inc 
New York 6, N. Y 


158 Rector St., 


T-4-1844 


Surface Grinder 


Horizontal, vertical and multi-angle 


grinding are provided for in the same 
basic machine with a rigid turnabout 


column which rotates 180 deg and 


makes the vertical and horizontal heads 
quickly interchangeable The grinder 
becomes multi-angular by mounting a 
universal head on either sice 

lable Zocca Quick 


Change grinders range from 12 to 48 


in. in width and 24 to 360 in. in length 


sizes of the 
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Automatic movements of feeds and 


speeds are hydraulically-driven. The 


- 4 
init can be used for all variations of die 
and toolroom grinding as well as pro- ¢ 
duction grinding, including dovetailing 


V-way and bed-way grinding, as well as 
straight surface grinding. The universal but plenty tough! 
head makes it capable of grinding any 
angle from | te 180 deg., forward and 
back left ind right 

Downfeed of the wheelhead. con 
trolled independently, is infinitely ad 
justable with a range of from 0.0002 to 
0.0025 in. per longitudinal stroke of 
the table. The table, with progressive 
speeds from 3 to 100 fpm in each di- 
rection, is hydraulically-driven 


New Equipment Div S. & S Ma 


vy ost | TS eS Ree 
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Ratchet Wrench 


rhis one-piece, open end roller ratchet " — 
wrench, designated Cam-Loc, will fit ‘ - 
over badly burred or heavily painted 
nuts. Spring expansion allowed behind WN : . : oar 
the special precision-made steel rollers SD ‘ 
provides equalized torque and an un » Se ; 


usually tight grip 


Flo-Finish, an extra process applied to 


Cam-Loc wrenches have universal use ‘ . . 
” we entverses Wendt-Sonis tools after grinding, improves 


ind are especially designed for all tube Leal : 
smoothness 30°/, over ground finishes, permits 


faster feeds and speeds. 


Flo-Finish makes stepped-up 
possible because the smoother: 


tools permit faster -chip flow awa from the 
fittings, soft aluminum, brass or plastic aw F F Y 


nuts and bolts, turn-buckles and connec - i cuttir g dges Tool -life is doubled 
tors which n require an open end A | applications, because there is les: 
plus high-speed features of quick, ratch less heat 
eting action 
Due to the tool’s short ratcheting are 
swing, it operates easily in confined and 
hard-to-reach place . es . ; 
IK F. Co.. Fisher Bldg. Detroit 2 Flo-Finish is applied to reamers, counterbores, 


] 


Mich T-4-1852 end mills, twist drills, core drills and all 
other Wendt-Sonis round tools at no extra cost. 
You save when you use these Wendt-Sonis 


Grinder 


tools that are extra-smooth, extra-tough! 
This precision Johansson grinder is Technical advice on the use of 
ivailable in two types: the 2P for pro Wendt-Sonis tools is available through 


duction id the 2 or toolroom and your distributors’ salesmen. 


prod ict 


LK). 60 and B in ind the swing o Send for Catalog No. 55 

table is | t Address Dept. TE-457 
at em ee WENDT-SONIS COMPANY 

wheels of 20 in. diam and up to 3-in 

width; the production model takes up 

to 30 in. diar ¢ in. width. Table 


travel is up to 236 ipn Maximum dij 


Hannibal, Missouri @ Rogers, Arkansas 
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ameter in chuck is 7 in. and in collets 
is 1% in. The headstock is gearless. 
I'welve speeds range from 20-320 rpm. 

The wheel head swivels to allow sim- 
ultaneous diameter and end-face grind- 
ing with profiled wheels. The headstock 


can be rotated through 360 deg and can 
be used at either end of the table. 
Manual and automatic feeds can be op- 
erated simultaneously. 

Engineering Dept. Homestead Inc., 9 


Addison St., Larchmont, N.Y. T-4-1861 





Adjustable Bed Presses 


\ line of adjustable bed presses, fea 
turing a fully enclosed box type frame 
offers capacities ranging from 50 to 150 
tons. Their design incorporates a box 
crown, box slide, and complete enclos- 
ure of all controls. Air controls and re 
circulating oil unit are enclosed on the 
left-hand side of the press; the press 
and motor controls are similarly flush- 
Other 
a fast-acting air frie 


mounted on the right-hand side 
features include 


tion clutch and brake, an adjustable 


rotary limit switch, and bronze-bushed 
bearings at the frame, connections and 
gibs 

The 18 by 24in. bed of the 50-ton 
model (illustrated) can be raised or 
lowered a distance of 9 in., making pos 
sible a shut-height adjustment from 11 
to 20 in. The units also are designed 
for economy of floor space the 50-ton 
model is 37 in. wide and 74 in. front-to- 
back. 

E. W. Bliss Co., Canton, Ohio 

T-4-1862 
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Power Saw 


Low-cost, heavy-duty power saw, 
Model C-12, built to utilize Demon high- 
speed steel saw bands, has a work Ci- 
pacity of 12 x i2 in. Setup and opera- 
tion are simple, adapting the machine 
to shops or departments where opera 
tors will be using it for individual cut 
off jobs 

Accuracy of cut on the C-12 is 0.002 
per inch of diameter; typical cutting 
rates are under two minutes for a 5-in. 
round of mild steel, five minutes for a 
3\%-in, square of 18-8 stainless, 19 min 
utes for an 11°%4-in. round of oil harden 
ing tool steel 

Hydraulic band tension makes opti- 
mum band tension automatic, thus sim 
plifying machine setup. The sawing 
head of the Model C-12 is of sufficient 
size and weight to provide the required 
feeding pressure through gravity. This 
hydraulic system also is used to control 
the feed and to raise the sawing head 
An hydraulic valve, set in the feed 
position, provides a calibrated, adjust- 





. + AND FOR YOUR 
THREAD-INSPECTION 

JOBS BEST HANDLED BY 
P&W CONVENTIONAL GAGES... 


"GO" and “NOT GO” RING GAGES 


provide a functional check at 
maximum metal limit and a pitch 
diameter check at minimum metal limit. 


RING-SNAP LIMIT THREAD GAGES 


provide a functional check with a “Go” 
ring at maximum metal limit and an actual 
pitch diameter check at minimum metal 
limit with single-rib radius rolls 

of best wire size. 


ROLL THREAD SNAP GAGES 


provide a functional check with multiple-rib 
“Go” rolls at maximum metal! limit and a 
pitch diameter check at minimum metal 
limit with 2-rib “Not Go” rolls 
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A 


Here for the first time is a production gage that 
duplicates the precise 3-wire thread measurement 
method. Equipped with single-rib rolls, the P&W 
Tri-Roll Thread Comparator provides this critical 
check at actual pitch diameter which is essential 
in producing threads to meet Class 3 and 3A 
standards. Equipped with interchangeable full- 
length rolls, it also provides a complete functional 
check ... detecting “drunken lead” and deviations 
in lead, roundness, angle, and pitch diameter. 


gta 
a PT 


’ —< 


% 


GAGE BLOCKS 


CONVENTIONAL GAG SUPERMICROMETERS STAN 


Prati 


ARO MEASURING MACHINES. . 


4 = # . . 
rTrOQUCLLO!! 


. QUICKLY, DEPENDABLY AND ACCURATELY WITH A P&W TRI-ROLL THREAD COMPARATOR 


Today, a greater demand is placed on you for 
higher precision. A fast-growing percentage of 
threads must now be produced to meet Class 3 and 
3A standards. Be sure your quality control meth- 
ods are geared to keep pace with this growing 
demand .. . efficiently and profitably. Write now 
for complete information on P&W Tri-Roll Thread 
Comparators. 

Pratt & Whitney Company, Incorporated, 

16 Charter Oak Boulevard, West Hartford, Conn. 


. COMPARATORS... AUTOMATION ANG CONTINUOUS GAGES 


& WHITNEY 


FIRST CHOICE FOR AC 
MACHIN 


CURACY 


NG 














Lepel 


HIGH FREQUENCY 


HEATING 
Mp ey, UNITS 


Dep 
7 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for industrial 
heating 
lf you are interested in induction heating you are invited to 
send samples of the work with specifications. Our engineers will process 


and return the completed job with full data and recommendations without any 
cost or obligations. 


TYPICAL INDUCTION HEATING APPLICATIONS 


HARDENING 
DIESEL FUEL INJECTOR 


REMOVING 
RUBBER FROM STEEL 


‘ f heat to end 
for fuel 

}e ' } ra 

e to provide re ed 
stance to deformation 
nut harder ng the 
oil des yn shown 
iform  tem- 
hardening 

! 5 in face 


SOLDERING TRANSISTOR ASSEMBLIES 


090909 Q°00 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


‘WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages packed 


with valuable information. 


All Lepel equipment is certified 
to comply with the requirements 
of the Federal Communications 
Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


Sth STREET and 37th AVENUE, WOODSIDE NEW YORK CITY. N. Y 
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able orifice which permits selection of 
any feeding rate down to 0. A sole- 
noid-operated hydraulic lock is incor- 
porated in the hydraulic circuit. When 
power is interrupted, the head. is auto- 
matically locked in position, preventing 
dam ige to the saw blade 

The Model C-12 power saw uses a 
saw band 1 in. wide and 12914 to 132 
in long, whi h is powe red by a 14 hp 
motor through four step cone pulleys 
giving blade speeds of 90, 125, 180 and 
250 fpm. 

Reservoir for recirculating coolant 
system is built into the base of the ma- 


chine Ihe coolant nozzle completely 
surrounds the saw table, coating it and 
flooding the work with coolant. A 
screened chip drawer provided for 
easy disposal of chips 

Phe machine can be equipped with 
a 10-tt loading conveyor It also may 
be powered so that the 12 rolls are 
chain driven for handling heavy work 

The DoAll Co., Des Plaines, Il 

T-4-1881 


Pneumatic Tapper 


High speed iutomats iir-actuated 
tapping head with adjustable torque 
control may be mounted on any drill 
pres The multipurpose unit, called 
the Pneu Mati lapper j designed for 
general-purpose or precision tapping 

Precisely adjustable control of spin 
dle approach and tapping depth insures 
last sale accurate tapping Preset 
cycle is repeated each time foot, fixture 
or hand switch is actuated 

\ cycle interruption switch gives the 
operator absolute control of the unit 
When this switch is thrown anytime 
during the tapping cycle, the tapper 
immediately returns to the top position 
and stops until the start switch is a 
tuated again 

The lapper accommodates lap sizes 
up to "4 16 Adjustable torque control 
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protects tap Conversion lo le id 


screw tapping can be accomplished by 
replacing the main spindle drive assem 
bly with a standard Commander lead 
crew assembly. The tapper operates on 
shop air pressure and 115 vy a- 


Commander Mfg. Co., 4225 W. Kinzie 
st Chi igo Ill T-4-1891 
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Die-Casting Unit 


High pressure cold-« hamber die cast 
ing machines, available in 200, 400, 600 


and B00-ton capacities incorporate 
clamp link-wedge locking mechanisms 
plate ns and tie rods to 


plus extra-heavy 
lock and pre load dies 


to rated tonnage 
The heavy central screw adjustment is 
motorized and has push-button opera 
tion for quick die setup and tonnage 
control 


Compact design of the injec 


tion end and the hydraulic circuit 


which utilizes special valves and con 


trols, minimize “cut and try” on gates 


od 
« oF Dt 
4 
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vents and overflow Maximum pl inge! 
speeds ind positive pressure follow 
through from the pump, minimize por 
osity problems, and 
“fll” difheultic 


Pressures and pre 


surtace finish and 


cycle controls are 
designed tor recording so repeat setups 
can be made 
The Hydraulic Press Mig Co Div 
of Koehring Co., Mount Gilead, Ohio 
T-4-1892 


Worm Gearmotors 


worm 


Double enve loping 


provide compat tne 


gearing or without motor Four different size 


high capacity ind ire currently available to handle frac 


long life lor these right ingle worm 


tional to 15-hp motors. All gearmotors 


gearmotors available in standard ex are available in 28 standard output 


tended shaft and shaft-mounted model peed from 6.25 to 525 rpm 
Standard NEMA D-flange motors ar Phe 


list d ind 


gearmotor in¢ double reduction 


ygearmotors are ivailable with j with a double enveloping worm 


















































You can check aijj these with a Bryant Gage! 


These are just a few of the checking problems that Bryant 


Gages can solve — accurately and quickly. For a prompt solution 


to your checking problem, mail the coupon below 


Bryant 


P.0. Box 620-J Springfield, Vermont, U.S.A 


(See ee ee eee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee 
We 
wh 
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exciting new game: 


PUT your products in the barrel 


TAKE your profits out 


One of the greatest money-saving opportun 
working lies in the use of barrels to finish 
hundreds in place of conventional metho 


Barrel finishing makes easy work of many 


grinding, deburring and bufling by wheel. 


ities in metal- 
1 parts by the 
ds that finish 


tough jobs of 


One Oakite customer changed to barrel methods to de- 


burr curved stainless steel strips that are | 
The cost for deburring 20,000 strips was 
$3,000 to $125.00. 


FREE For a copy of 


“Precision Barrel Finishing 
containing Valuable infor 
mation on cutting down, 
deburring, desealing, and 
burnishing write to Oakite 
Products, Ine., 58 Rector 
Street, New York 6, N. Y. 


OAKITE. 


science 7 
« oy 


echnical Service Representatives in Principal Cities of U.S 


T 
FOR FURTHER INFORMATION; USE READER SERVICE CARD 


| inches long. 


reduced from 


_» Oabite Materials for 
PRECISION 
BARREL 
FINISHING 


gear secondary and helical primary to 
provide high load-carrying capacity on 
small center distances. 

Neither ratio nor number of teeth af 
fects the total contact area or strength 
of the gearing. All teeth within an arc 
of 45 deg on the gear are in simulta 
neous contact with threads on the worm 


Cone Drive Gears, Div. Michigan Tool 
Co., 1171 E. MeNichols Rd., Detroit 12 
Mich. T-4-1901 
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Export Divisior 


Cable Address: Oakite 


and Conada 


INDICATE A-4-190 





Permanent Magnet Chuck 


Complete all-over holding power is 
provided by this Model 824 permanent- 
magnet chuck featuring unusual face- 
plate construction. Special Alnico \ 
chuck design avoids dead spots and pro 
vides full edge-to-edge usable surface. 
A special epoxy resin, nonmagnetic sep- 


arator material provides extra face 
plate stability and makes the chuck con 
siderably lighter. 

Height of the Model 824 is only 2% 
in.; work surface is 8 x 24 in.; mag 
netic surface is 168 sq in. The unit 
weighs only 110 Ib. 

The Taft-Peiree Mfg. Co Woon 
socket, R. | T-4-1902 


Heavy-Duty Hoists 


Hoists, in capacities from 3 to 15 
tons, offer load control to within 0.008 
in. Low headroom requirements result 
from the flat-lying U-shape arrangement 
of the motor, gearbox and drum. The 
motor and drum are parallel-mounted 
on the same side of the gearbox, per 
mitting the load block to retract be 
tween them. Thus, with a trolley 
mounted hoist of from 3 to 74-ton 
capacity, the distance between rail and 
load-carrying eye of hook measures 
only 21 in. 

Compact and light-weight in design, 
the hoists are built for all-weather op- 
eration and are available with plain 
trolley, hand-geared trolley, motor trol- 
ley, deck, lug and hook mountings. 

Precise load control is achieved 
through instant torque of the motor and 
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use of two braking systems. Regenera- 
tive braking (with no parts to wear and 
requiring no adjustment) automatically 
regulates load controllable 
electromechanical 
brakes are used to stop capacity loads 


travel to 


speeds Oversize 


quickly 
quately handle a load up to 150 per- 


Either brake system will ade 


cent of rated capacities. 
R.G. LeTourneau, Inc., 
Arthur, Longview, Texas 


2399 S. Mac- 
T-4-1911 


Strip Feed Lubricator 


This strip feed lubricator for punch 
press operations works with either con- 
stock or 
pieces It wipes the sur face of the stock, 


tinuous coil random length 
and places a thin even film of lubricant 
on either or both sides of the strip stock. 
This is accomplished through means of 
an upper and lower oil reservoir, and 


two floating felt wipers. A ball-bearing 


mounted roller with polyethylene sur 
face deposits oil on the lower side of the 
stock, and the felt wiper removes ex 
cess oil 

This lubricator can be mounted in 
position quickly and requires minimum 
maintenance, and it often pays for 
itself within the first two days of opera- 
tion. It reduces labor cost, increases die 
life, and improves the quality of many 
punch press products. 
Port Crane 


T-4-1912 


Automation for Industry 
N.Y 


Drafting Table 


Entire base, including drawers, of 
this 4-post drafting table is made of 
steel. Tops consist of solid basswood 
panels with heavy-gage steel end cleat. 


Steel legs and side rails are of welded 
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construction. A leveler on each leg per- 
mits the table to be set level on the floor. 

The tables are available with any of 
five combinations of tool or shallow 
Inside dimensions of the tool 
334x1014x24'% in. Shallow 
drawer dimensions are 115 ¢x26 in 
depth for tables No. 7744 through No 
7747, and a 33-in. depth in tables No 
7748 and No. 7749. Width of the drawer 


depends upon the size of the table. 


drawers 
drawer are 


Table also is available in a drawing 


top and reference top combination 
which has over-all dimension of 3714x72 
in. The drawing surface is 3714x48 in 
and the reference surface is 374x24 in 


Mayline Co., Inc., Sheboygan, Wis 
T-4-1913 


Polishing and 
Buffing Lathe 


Model VRO variable-speed polishing 
and buffing lathe is now available with 
a spec ial braking bar which can be ac- 
tuated from either side of the lathe 

Spindle speed of this heavy-duty ma- 
chine is infinitely adjustable between 
1500 and 3000 rpm and may be changed 
quickly by 


mounted on top of the machine 


turning the speed dial 

The variable-speed feature makes it 
possible to use the most efficient spindle 
speed for each type of operation, As 
brushes and buffs wear down, the spin 


dle speed is correspondingly increased, 











TWO TABLE SIZES 
18” « 52 
18” x 60° 
KScmt 
Kurs 

be 

W. B. KNIGHT MACHINERY CO. 
3918 West Pine Bivd. + &. Lovis 8, Me. 


28” longitudinal travel 
36” longitudinal trovel 


KNIGHT'S 


NEW NO. 60 


Metalworking’s most accurate, fast and 


ATTACH 
TO COMPANY 
LETTERHEAD 


W. B. KNIGHT MACHINERY CO 
3918 West Pine Bivd., St. Louis 8, Mo 
Send complete information on new No. 60 Vertical 


Name 
Title 


() Have representative call 
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maintaining correct peripheral speed 





Hammond Machinery Builders, Inc., 
1661 Dougla Ave Kalamazoo, Mich. 
T-4-1921 


Nozzles for 
Inaccessible Work 


nection point that is easily accessible. 


Che vane of this Fulljet spray nozzle, When cleaning is needed, the vane is 


designed for mounting in hard-to-reach merely drawn back through the pipe, 


places, is made with a small female- removed and cleaned while the nozzle 
itself is flushed out. 

Spraying Systems Co., 3201 Ran- 
whatever length required Phe rod ex- dolph St.. Bellwood, Ill T-4-1922 


tends back inside the pipe to some con- 


threaded connection to receive a pull 


out rod to be in talled by the user in 


Electronic Counter 





\ 7-lb portable electronic counter 
offers both plug-in electronic decade 
and five-digit mechanical register. De 
sign consists of an input amplifier 
pulse shaper plug in electronic dec ade 
unit and register 

Capable of counting rates up to 12 
000 counts per minute the counter will 


respond to electrical pulse s of 2.5 volts 


a>) 


Collet indexing fixture Collet holding fixture Vertical-horizontal 
collet fixture 


ZAGAR HOLDING and INDEXING FIXTURES 


Zagar fixtures offer you a most inexpensive way to 
machine small parts. Set-up is speeded and much special 
tooling eliminated. Slot milling, straddle milling, drilling, 
tapping and grinding of small pieces can be done most ee ee ee 


profitably with Zagar fixtures, available from stock. cell 
COLLETS, PADS, BLANKS Count capacity is 999.999 counts, with 
Five types No. 310 Zagar Master; an accuracy ol t. one count ng 
7 Nos. 2 and 6 W.&5S.; No. 5-C; No. 6 erates on 105-125 v a we has 90 v 
‘| W. & S. pads. All but Zagar No. 310 de accessory power available for op 
are standard machine tool sizes. All eration of photocells, et 
5 ." , , collets are made of oil-hardened tool J erlorm ince Measureme nts are 
: steel; have flat tops for locating 15301 W. MeNichols Rd., Detroit os 
a bess purposes. Mich T-4-1923 
. « 
i 
Steel parts can be marked with up to 
ZAGAR, INCORPORATED twelve \4-in. characters with this small 
power press, designated Model S-4K 
Equipped with an 8-station dial feed, 


or magnet pickup or will re 


spond to ordinary contact closure 


J x ? @ 


Power Press 
Ask for Zagar Catalog “E-4 


23892 LAKELAND BLVD . CLEVELAND 23, OHIO 


this unit is simple and safe to operate 
The operator feeds parts; unloading is 
automatic. Feeding is done at front of 
dial, a foot from the ram, for maximum 
operator safety. The press is tripped by 
TOOLS FOR INDUSTRY and SPECIAL MACHINERY means of a hand lever located at a safe 
distance from ram and dial 

FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-192 Stroke of the press is 4 in.; die 
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processes give you 


¢ tremendous savings 


¢ high production 
¢ uniformity of finish 


Savings on de burring, descaling, grinding, polishing, coloring and 
surface improvement by Roto-Finish barrel finishing processes are 
tremendous. Expensive hand finishing can be eliminated. 


Results Guaranteed ! Send samples of finished and unfinished parts 


to Roto-Finish. Roto-Finish Sample Processing Laboratories will prove to 


pace is 6 in.; throat, 4 in. Speed is you before you buy 


that Roto-Finishing will give you the results you 
60 rpm with back gear Ram bore is 


want. Furthermore, Roto-Finish guarantees to produce the same 
1 in results in your plant that are achieved in sample processing. 
Geo. T. Schmidt, Inc 4100 Ravens 


wood Ave., Dept. TE, Chicago 13, II] Let Us Help You with Your Problems 
T-4-1931 


Z - e COMPANY 
USE READER SERVICE CARD ON PAGE e760 “nthe, P.O. Box 988 
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Surface Grinder faster « easier © lower cost 


Large-« ipacity, 10 by 16 in. hand 


toed vuriace grinder, designated Ne. 17 Template assembly 


is particularly adapted to dieblock and 
general toolroom work. It can be quick 
ly set up. Elevating handwheel is 
located below table level so that sur- 
face of workpiece and handwheel grad- 


uations are simultaneously in view of 


Drop a PEM self-clinching drill bushing into each on-center hole and 
squeeze. Template’s finished. 


No riveting—no welding—no indexing—no nesting—no outboard 
supports 


Compression clinching locks bushings securely into template metal 
True alignment—and center distances— automatically 

High torque and pullout resistance 

Pay for themselves in assembly savings 


Permit thin gauge, light weight templates. 


Write for literature, and samples for trial 


PENN ENGINEERING & MANUFACTURING CORP. 


DOYLESTOWN «¢ PENNSYLVANIA 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-193-2 


April 1957 193 





eliminate production 


One of thousands of cost cutting die ribbons — 
saving industry millions! 


“Production Proved’’ B. Jahn Dies have eliminated costly, 
unnecessary production operations for many of the world’s 
largest manufacturers 


At the conception of a new product...at the design 
stage . . . explore the possibilities of creating a better product 
at less cost with the ingenuity and automation built into all 
B. Jahn Progressive Dies. Perform 12 or more operations 
with each press stroke on intricate components. 


Save time, cut costs! B. Jahn can design, build, production 
prove, and will run 50,000 components for production line 
use before shipping your new, time saving, cost cutting 


B. Jahn Die! 


SEND TODAY for new, fact-packed 
brochure — showing dezens of cost- 


cutting case histories. 


B. Jahn 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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the operator 

The table is actuated by a timing belt 
drive. Only 2%4 turns of the large-diam- 
eter handwheel moves the table the full 
16 in. 

Spindle is grease-lubricated and di- 
rect-driven by 2-hp, 1750-rpm motor. 

Addition of pump and tank unit con- 
verts the No. 17 into an efficient wet 
grinding machine. Separate motor with 
direct drive to a centrifugal pump de- 
livers coolant through piping and an 
adjustable nozzle to the work. 

Covel Mfg. Co., Benton Harbor, Mich. 

T-4-194i 


Compound Sine Plate 

Fast, accurate setups of either com- 
pound or single angles are possible with 
Model 1905 compound sine plate 
equipped with positive locking devices 
to keep the unit rigid while in use on 
machining operations or for checking 
and inspecting. The bodies are special 
alloy iron and the rolls are hardened 
and ground to the same diameter within 


0.0001 in. All other dimensions are held 
to a tolerance of 0.0002 in 

The top plate is 614 in. square and 
provided with three T-slots for holding 
the work. Heavy-duty end and side 
plates also are provided. Base and mid- 
dle plate each have 0.2000-in. recess to 
facilitate use with small angles 

Dept. TE, Bald Eagle Corp., 356 
Cedar St., St. Paul 1, Minn. T-4-1942 


Centerless Grinder 


Tungsten carbides, steels, stainless, 
plastic, ceramic, glass, hard rubber, 
carbon, wood, fiber, cork and nonfer- 
rous metals can all be ground on the 
TG-12 Royal Master centerless grinder 

Tolerances of 0.0002 in. are easily 
achieved and 6-8 microinch finishes are 
consistently obtained. The grinder han- 
dles work from 0.004 to 1% in. in di- 
ameter. It may be used for either 
plunge or through-feed grinding and 
can be converted to either. Setup is fast 
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and easy. Work wheel may be replaced 
quickly. A hydraulic system is incor- 
porated for automatic cycling and wheel 
stressing. 

Royal Master, Inc., 
23, Riverdale, N. J. 


111 State Hwy. 
T-4-1951 


Air Cylinders 


Designed to provide very compact 
sizes in all strokes, the Toolmor air cyl- 
inder gives a full line pressure power 
thrust with heavy hardened steel piston. 
Square and parallel sides simplify in- 
stallation and arrangement of tooling. 
Universal mounting permits either hori- 
zontal or vertical use. 
available with 
standard, ball, swivel, threaded or tool 
blank piston ends, permitting a selec- 
tion of tools in various length strokes, 


The cylinders are 


beginning with %% in. 
Burklyn Co., 3429 Glendale Blvd., 
Los Angeles 39, Calif. T~-4-1952 


Boring Bar 


This “chatterless” boring bar is de- 
signed to absorb shock and vibration. 


It is offered with cutting tool at 53 


deg or at 90-deg angle, and micrometer 
adjustment tool bit. It will also be 
available with a conventional nonad- 
justable tool bit. The bar is graduated 
every quarter-inc h to indicate depth of 
boring. 

Modern Mfg. Co., Inc., Edgemont and 
Clementine Sts., Philadelphia, Pa. 


T-4-1953 


Center Drills 


Safety center drills incorporate de- 
sign features that eliminate the need 
for deburring operations and reduce the 
possibility of lathe center damage. 


A radial type, for precision work, and 
heavy duty type for heavier work, are 
both available in a plain and bell style. 
The bell type has a top angle of ap- 
proximately 100 deg before going into 
the 60 deg angle which deburrs the 
corner to provide a protective center. 

Radial type center drill, D-400R, 
available in sizes 1 through 8, is ground 
to a radius to avoid sharp notch area 
of the plain type which constitutes a 
fatigue point. The radius design also 
introduces a back taper to the drill 
portion, providing tip clearance and 
minimizing drill breakage. Spiral flutes 


also prevent jamming. Small contact 





LITTELL 
AIR VACUUM UNITS 


Wt? Move. handle 


SHEETS or BLANKS 


4 CUP CRANE 
SUSPENDED 
VACUUM SHEET 
LIFTER 


Based upon a4tol 

safety factor, the 4 Cup 
Sheet Lifter has capacities of 
more than 1,000 Ibs. 

Other models available. 





LITTELL 
AIR BLAST 
VALVES 


Automatic ejection 

of pieces by using a 
short blast of air 

permits the operator 

to give his entire attention 
to loading the die, 
thereby saving time and 
increasing output. 


LITTELL 
PRES-VAC 
SAFETY FEEDERS 

. Operate ona 
minimum of air—only 
45 \bs. psi and handle 
ports from 2 to 10 Ibs, 


LITTELL VACUUM CUPS 


14” diameter her- 4 
ringbone faced cup Rectangular cups 
with neoprene rub- with neoprene 
ber.& rubber molded on 
steel backing 
plate. Sizes 2'/, 
v7" iw 
Molded on steel back- oy oon 
ing plate equipped Standard cups in neo- 
with 4 mounting holes prene or gum rubber 
Other designs for 6 to sizes %” to 5”, 


10” diameter ovail- 
able. 9 j 
/ 


WAs shown in top illustration. A As shown on Pres-Vac. Write for FREE Catalog! 


AIR-VACUUM DIVISION 
2s71c . CLIT TEL ‘ } 


CHICAGO 13, ILLINOIS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-195 





TORQUE 
CONTROL 


TORQUE CONTROL IMPACTOOLS 


consistently run nuts to prescribed torques 


Quality control has risen to a new high 

a for this large manufacturer of farm 

aaooosesoe™ equipment since I-R Torsion-Bar Torque 
Control Impactools were installed 

These Impactools are the only power 

wrenches that deliver full power and 


speed until the preset torque is reached, 
and then instantly 


shut off 


ow, 


sure 
1-R Torsion-Bar Impactools now as 


ions 
top quality control on these 3 operatio 


1. Assembling diflerential main bearing 
caps ot 450 ft. Ibs. both before and 


} 
and automatically 
ove 
after achining as shown ab 


with Torque Control Impactools 


bearing with Impactools set ot 375 the company 


consistently runs nuts to 
prescribed torques, saves time, improves 
quality and eliminates hand 
checking operations 


ft. tbs. 


torque 
3. Assembling wheels to wheel hubs at : 


425 ft. Ibs 


r 
' 
' 
| 
' 
' 
' 
' 
' 
' 
' 
' 
| 
' 
' 
' 
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' 
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' 

! 

| 

| 

' 

' 

| 

' 

on ' 
me 

Preloading differential drive P 

' 

' 

' 

' 

' 

' 

' 

4 


Write for Bulletin 5170 for proof of how 


these « 


a amazing Impactools can improve 
quality and cut 


applications 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


osts on your own 


area of the radial type center drill and 
large oil reservoir lessen friction. 

The D-400S heavy duty type center 
drill, available in sizes 11 through 18, 
gives a large contact area for use on 
, while retaining the advan- 
tages of the radial type. The drill 


jouw | 


RADIAL TYPE 
0-4008 


e4 ; Ton) “> 


HEAVY DUTY TYPE 
0-400 § 


heavy parts 


ground with an 82 deg top angl 


e, and 
e fle tively 


deburrs corners It 


may be 
used for drilling and 


countersinking 
sheets and plates where flat head 


or 
oval head screws are to be 


used. 
Phe DeAll Co., Des Plaines. Tl 
T-4-1961 


Air Gages 


A standard line of multiple-column 
air gaging instruments afford rapid 
checking of a number of close-tolerance 


surfaces simultaneously As many as 


ight separate dimensions can be meas- 
ured with 


gage response within five- 
tenths of a 


second. Stock delivery 


1s 


available in standard instruments rang- 
ing from two to eight-column multiples. 


This Dearbornaire line includes self 


eaning pressure system, complete line 
arity over the full scale 


cl 


interchange 
ible component parts, two-step amplifi- 


cation conversion, and zero-centered 


scale permitting tolerances to be read as 
plus or minus from the nominal dimen- 
sions 

Air Gage Div 
Dearborn, Mich 


Dearborn Gage Co., 


T-4-1962 


Swivel-Base Vise 


Line of sturdy swivel-base 


milling 
machine 


, drill press and shaper vises, is 
designed so that work-holding surfaces 
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are always at true right angles, 


or 
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pal illel to the table 


Ihe vises are available in three sizes. 


Jaws of the Mogul are %% in. thick, 856 
in. wide and 246 in. deep, and open 6 
in. Jaws of the Master are '% in. thick, 


6'% in. wide and 2 in. deep, and open 


t in. Jaws of the Junior are %@ in 
thick, 4'4 in. wide and 154 in. deep 
ind open 34 in 


L-W Chuck Co 5 S. St. Clair, 
Toledo 1 Ohio T-4-1971 


Bevel Gear Chuck 


The Splinemaster chuck, designed for 
economical manufacture of bevel gears, 
is a self-contained unit with cylinder 
ind mounting plate It incorporates a 
locating pin which has a free-rotating 
contact ball which automatically adjusts 
to a new contact point with each load- 


ing and unloading of work Tests. made 


during production of about 50,000 pre 
cision bevel gears loaded in the chuck, 
indicated wear on the ball of only 
0.0006 in., and the ball remained a per 
fect sphere 

If a ball should wear down to a point 
of no use it can be replaced with a 
standard steel ball, minimizing the cost 
and down time. The rotating ball lo 
cator pin can also be used with other 
chucks The chuck can be used for 
either OD or ID operations 

Splinemaster Products Co.. 6781 Max 
well, Van Dyke, Mich. T-4-1972 


Surface Cleaner 


Designed to prepare metal surfaces 
for repainting, the Roto-Scraper quickly 
and thoroughly removes paint, mill 
scale and rust. The tool, which weighs 
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Superior Connections—stronger and with less 
electrical resistance than soldered connections . 
yet easy to remove if necessary. 


More Compact Assemblies — because wire wrapped 
connections can be more closely spaced 


Greater Uniformity — removes the human element 
. a perfect connection every time 


Lower Costs —for labor and inspection. Rejects due 
to wire and solder shorts are eliminated. 


Write today for a demonstration in your plant by 
an I-R wire wrapping specialist. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-197 





only 21% lb, is clean, quiet and easy to 
use. It can be used for all types of 
metal and masonry surfaces. 
Roto-Scraper, Dept. 134, 2960 W. 
Valley Blvd., Alhambra, Calif. 
T-4-1981 


Adjustable Boring Bar 


Change from a turning to a threading 
or facing operation, or from a job re- 


quiring triangular inserts to one re- 


quiring round or square throw-aways 





PIONEER 921-T 
Cast Aluminum Tooling Plate 
hor Unexcelled MACHINABILITY 


plus 
STABILITY 
plus 
LIGHT WEIGHT 
plus 
VERSATILITY 


plus 
AVAILABILITY 
plus 
LOW COST 


PIONEER 921-T Cast Aluminum Tooling Plate ts the aniversal tool and jig material, 
lending itself to fast, precise fabrication at great savings in time and material while 


maintaiming tolerances within o00s” 


tapped, milled or welded; is stable to 


im) mya hining ope rations It is easily sawed, 
the highest degree 


weighs 60-707 less than 


steel, and is relatively free of porosity and casting detects. Write to receive periodic 
bulletins on applications and technical case histories 


Pioneer 921-T is available through these suppliers: 


ALBUQUERQUE, N.M.: Morris Stee! & Supply Co 
ATLANTA, GA.;: Southern States Iron Roofing Co 
BOSTON, MASS.: American Stee! & Aluminum Corp 
Joseph T. Ryerson & Son, Inc 
BIRMINGHAM, ALA.: Southern States Iron Roofing Co 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc 
CLEVELAND, O.: Kasle Stee! Corporation 
DALLAS, TEX : Vinson Stee! & Aluminum Co 
DEARBORN, MICH: Pioneer Aluminum Inc 
DENVER, COLO.: ABC Metals Corporation 
DETROIT, MICH.: Kosle Stee! Corporation 
GRAND RAPIDS. MICH: Kasle Stee! Corporation 
HARTFORD, CONN.: American Stee! & Aluminum Corp 
HAZEL PARK, MICH: Meier Brass and Aluminum Co 
HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp 
HOUSTON, TEX.: Vinson Steel & Aluminum Co 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc 
KANSAS CITY, MO.: Industrial Metals, Inc 
LOS ANGELES, CALIF.: Braico Metals, Inc 
LOUISVILLE, KY: Southern States Iron Roofing Co 
MEMPHIS, TENN: Southern States Iron Roofing Co 
MIAMI, FLA.: Southern Stotes Iron Roofing Co 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc 
NASHVILLE, TENN.: Southern States Iron Roofing Co 


PIONEER acuminun Inc. 


Subsidiary of MORRIS P. KIRK & SON, INC. 
5251 West Imperial Highway - ORegon 8-7621 + Los Angeles 45, Calif. 


OAKLAND, CALIF 


Earle M. Jorgenson Co 
RALEIGH, N.C 


Southern States Iron Roofing Co 
RICHMOND, VA.: Southern States Iron Roofing Co 

ST. LOUIS, MO.: Industrial Metals, inc 

SOUTH BEND, IND: Kasle Stee! Corporation 

UNION, N.J.: Mopes & Sprow! Steel Co 
WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc 
WICHITA, KAN.: Industrial Metals, Inc 


SALES REPRESENTATIVES 

Morris P. Kirk & Son, Inc 

4050 Horton St., Emeryville 8, Calif 

Also: Fresno, Calif.; Phoenix, Ariz 

The Norwest Company 

330 Second Ave. West, Seattle 99, Wash 


EASTERN SALES OFFICE 
Pioneer Aluminum inc 
Richard G. Evans, Mgr 


23439 Michigan Ave., Dearborn, Mich 


SOUTHWEST REGIONAL SALES MANAGER 
Howerd L. Hutchinson, P.O. Box 702, Dolias, Tex 


TOOLING PLATE 
WEATING 
PLATENS 

VACUUM CHUCKS 

EXTRUSIONS 
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is possible with microadjustable boring 
bars 

Complete tool change requires only 
replacement of the standard anvil. The 
rest of the boring bar, including chip 
breaker clamp and microadjustment, 
requires no change. 

The interchangeable anvils are fitted 


with carbide to support the throw-away 
inserts, and provide long life and shock 
resistance for the inserts 

Wesson Co., 1220 Woodward Heights 
Blvd., Ferndale, Mich. T-4-1982 





USE READER SERVICE CARD ON PACE 
177 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Optical Profile 
Grinding Machine 


By using episcopic and diascopic 
light for projection, the Petewe PFS 4u 
optical profile grinding unit grinds all 
types of forms by flat, relief, axial cir- 
cular and radial circular form grinding. 
Accuracy is within + 0.00008 in. at 
100x magnification. 

The unit produced in West Germany, 
is available with magnification of 10, 
20, 50 and 100x, and handles a maxi- 
mum workpiece thickness of 3.15 in. 

Distributed in the United States by 
Carl Hirschmann Co., Inc., 30 Park 
Ave., Manhasset, L. 1., N. Y. T-4-1983 
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Abrasive Machine Tool Co. this 
year observes the 40th anniversary of 
its founding. The plant, still located 
on the original site, now encompasses 
ten and a half times the first floor space 
and is operated by almost twenty times 
as many employees. To mark the event, 
the original machine surface grinder 
which spurred the founding of Abra- 
sive Machine Tool has been sent to the 
Smithsonian Institution where it will 
be part of the permanent display among 
the industrial exhibits. 


Second in DoAIll’s series of travel- 
ing exhibits, “The Story of Measure- 
ment” has started on the first lap of its 
tour throughout the United States. The 
exhibit and lecture describes evolution 
of measurement standards, techniques 
and instruments used today as well as 
5000 years ago. Currently the exhibit 
is touring the northeastern states, and 
during the 1957-58 season will be in the 
southeast. Tentative plans for 1958-59 
are to cover the western states. In- 
formation regarding details and book- 
ings may be obtained from the com- 
pany’s Gage Div. 


expansions 


A $600,000 expansion program for 
1957 has been announced by the Put- 
nam Tool Co. Expansion is to include 
a major plant addition, new manufac 
turing facilities and equipment. 


With the opening of a new $14-mil- 
lion slabbing and blooming mill at its 
Roemer Works, Sharon Steel Corp. in 
creased that plant’s capacity to 1,200,- 
000 tons a year. The mill, represent- 


ing the largest capital expenditure pro- 
gram in the company’s history, enables 
Sharon to process stainless and high 
alloy steels. With increased electric 
furnace capacity planned for 1957, the 
firm’s total ingot capacity is expected 
to exceed 2,000,000 tons by end of the 
year. 


Magnaflux Corp.’s main plant has 
been enlarged by a new building addi- 
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tion which increases the company’s as 
sembly area by a third. The additional 
space will be devoted to further produc 
tion operations 


Expansion plans involving an ex 
penditure of $16-million will permit 
Quebec Iron & Titanium Corp. to in 
crease its production of titanium dioxide 
slag by 60 percent. The program calls 
for three new furnaces and auxiliary 
equipment at the Sorel, Quebec, process 
ing plant. Greater output will help to 
meet the increased demand for slag for 
processing into titanium dioxide pig 
ment. 


corporate changes 


Lake Erie Engineering Corp. has 
been acquired by the Bell Aircraft 
Corp. It will be operated independently 
as a wholly-owned subsidiary of Bell. 
No changes in management, personnel 
or products are expected. 


Parker Appliance Co. has pur 
chased two West Coast firms of The 
Franklin C. Wolfe Co., Inc. of Culver 
City, Calif. and the Mathewson Corp. of 
Los Angeles. The two acquisitions in 
volved a total of 45,000 shares of 
Parker common stock and $180,000 in 
cash. The Mathewson Corp. will be 
moved to a new plant now under con 
struction adjacent to the Wolfe com- 
pany, and together with the latter will 
be operated as the Franklin C. Wolfe 
Co., Div. of Parker Appliance. 


Standard Steel Treating Co. recently 
purchased Steel Treat, Inc. in Detroit 
to round out its heat treating facilities. 
The heat treating plant will be identi- 
fied as Standard Steel Treating Co 
plant No. 2 


Completion of a 10,000-sq ft, one- 
story building at 24800 Plymouth Rd., 
Detroit, has been announced by Omer 
FE. Robbins Co.. The structure is an ad- 
dition to the company’s present manu 
facturing and office facilities. 


Acquisition of Standard Transform. 
er Co. has been announced by Ameri- 
can Gage & Machine Co 

V Vv 

Merging of Production Instrument 
Co. with General Controls Co, has been 
announced. The transaction involves 
purchase of all assets of Production In- 
strument by General Controls. 


name change 


Daco Instrument Co. is the new 
name of Daco Machine & Tool Co. 
Reason for the change is that during 
recent years, scope of the company’s 
work has been concentrated in the de- 
sign, prototype-making, tooling, manu- 
facture and assembly of electro-me 
chanical instrumentation. 


Corporate name of Plumb Tool Co. 
has been changed to Pendleton Tool In- 
dustries, Inc. The parent company 
plant located in Los Angeles and a di- 
vision located in Jamestown, New York, 
will operate under the name of Proto 
Tool Co., as divisions of Pendleton. 
Other subsidiaries of the parent com- 
pany will continue to operate under 
their own corporate names. 


Formation of Hydroforming Co. of 
America, Inc. was recently revealed. 
7400 W. 


Lawrence Ave., Chicago, is concerned 


The new firm, located at 
with a custom deep drawing process 
that operates without conventional dies 
to combine deep drawing precision with 
freedom of design. 


Geartronics Corp. has been founded 
to coordinate research and manufactur- 
ing facilities of Massachusetts Gear & 
Tool Co. of Woburn, Mass. and Gear 
of West Concord, Mass 
Through the new organization, facili- 


Systems Ine. 


ties for production of both precision 
and commercial gears, complete gear 
systems and gear research and develop- 
ment will be available for industrial and 
military applications. 


j ; 
S 


Formation of a research and devel- 
opment division, which will work in 
cooperation with research laboratories 
of Aluminum Co. of America, has been 
announced by Sullivan Powdered Met- 
als, Inc. of Cleveland. The new division 
will be devoted exclusively to develop- 
ment and application of special blends 
of aluminum pastes and powders for 
use as pigments in plastics, paper coat- 
ings, printing inks and fabric finishes. 
Most important phase of the division’s 
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work will be in development of new Lord Chemical Corp. of York, Pa. 
formulae to combine aluminum with recently opened what is possibly the 
other materials especially for the plas world’s largest research and experi- 
tics and printing fields mental center for barrel finishing of 
metals and plastics The plant addi 
tion contains an experimental tumbling 
room, chemical laboratory, office, sam- 
New research facility at The Bat ple-storage space, and a modern dis 
den (Cor s been completed The play room 
enter will be devoted to an accelerated 
program of research and development 
directed toward higher performances Plans for construction of a nuclear 
levels for mechanisms utilizing pre research center in Sterling Forest, N. Y. 
tision | 


all be iring were announced by Union Carbide and 








THE BOSS... 
gains through 
automation— 2 
overall produc- 
tion economy 
that means 
“ more work per Ate. a” 


day, per dollar. 


PRESS ROOM FOREMAN... 
benefits by 
speed—Dicker- 
man feeds 
operate contin- 
uously at any 
speed the tool- 

‘\ ing in the press 


yy, q /a\ will withstand. 
PRESS OPERATOR... 


welcomes simp- 
lified operation 
-Dickerman 
feeds prevent 
human fatigue, 
human error, 


work indefinite. QUALITY CONTROL MEN... 


ly without cheer the constant ac- 
downtime. curacy and uniformity 
Dickerman feeds bring 

ASSEMBLY FOREMAN... to any press feeding job. 

gains as com- 

nents flow in 

ienaiie— THE CUSTOMER... 

there's never an is always ahead because 

afternoon let- deliveries are always 

down, never a on time, always “as 


‘ production lag. specified”. 


DIE DESIGNERS praise the Dickerman templates 

that help them engineer Dickerman feeds onto 

their presses—send for your copies today! 

You'll benefit through increased production . . . greater accuracy 


. . » bigger profits when you install dependable Dickerman Die 
Feeds, Hitch Feeds”, and Rol-Di-Feeds on your presses. 


Send today for 
complete details 
on the money- 
making Dicker- 


H. E. DICKERMAN MFG. CO. man line 


321-315 Albany Street, Springfield, Mass 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-2 
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Carbon Corp. Research programs will 
be geared to the study of the effects of 
radiation on products and processes in 
volving plastics, gases, metals, carbons 
and chemicals. The facility, which will 
include a five megawatt pool-type 
reactor, a radioactive materials labora- 
tory, an ores and engineering labora- 
tory, and a building for allied research 
operations and administrative functions, 
is scheduled for completion by late 1958 


or early 1959. 


A 40,600-sq ft warehouse, sales office 
ind service shop is to be erected in 
Shreveport by Simonds Saw and Steel 
Co. The facility, located in Freestate 
Industrial Park, will serve as a distri- 
bution and service center for the sur 
rounding nine-state area applying to the 
full line of products made by Simonds 
Saw and Steel Co. and its subsidiaries, 
Simonds Abrasive Co. and Heller Tool 


A larger mill-branch warehouse has 
heen opened in St. Louis, Mo. by The 
( arpenter Steel Co. to service and sup 
ply users in its south-central sales ter 
ritory. The facility replaces a former 
warehouse in the area 

\ new branch-mill warehouse also 
was Ope ned by ( arpe nter in loledo. 
Ohio, to stock and service a_ broad 
range of its most popular tool steels 


and drill rods 


A two-story building, providing ap 
proximately 20,000 sq ft of floor space 
is to be constructed for The Timken 
Roller Bearing Co. across from the 
company’s main offices on Dueber Ave., 
S.W. in Canton, Ohio. The new struc 
ture will house the company’s physical, 
railroad research, electronic, photo- 
graphic and lubrication laboratories. 

he company earlier announced the 
construction of a $500,000 metallurgical 
research building located just north of 
its Steel and Tube Div. office 


The Lukens Steel Co. is beginning 
construction of a million-dollar physical 
testing laboratory. The building and 
related facilities are scheduled to enter 
full operation within 12 months after 
construction began 


A new foundry for manufacture of 
aluminum castings for automotive parts 
is to be established by General Motors 
near Massena, N. Y. The company also 
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that G.M. Reynolds 
have entered into an agree 
Reynolds will 


announced and 
Metals Co 
ment under which pro- 
vide aluminum from a reduction plant 
to be built 
facility, which will be operated by the 
Div., 


ready for operation in June, 1959. 


in the same area. The new 


Chevrolet is to be completed and 


Full-scale plant for production of 
hyper-pure silicon will be constructed 
near Wilmington, Del., the DuPont 
Co. According to schedule, the plant 
will be 
1958. It is expected to produce about 
50,000 lb of semi-conductor grade sili 


by 


ready for operation early in 


con annually 


Crane Packing Co 
and put into. operation a 
plant in Vandalia, Ill. 


is being used to augment Crane’s home 


has purchased 
$0,000-sq_ ft 
The new area 
plant manufacturing facilities in Mor 


ton Grove 


modernization 


General Electric Co. has announced 


it will spend $28-million to expand and 


modernize its facilities in Schenectady 
N. ¥ 
ing, $600,000 will go toward completion 
of 


ment Laboratory for the Foundry Dept., 


this year. As part of this spend 


an Applied Research and Develop 
and $200,000 to create a specialty cast 
An additional $275,000 
will be invested by the Foundry Dept 
flasks and othe 


ings operation 


for annealing furnaces 


equipment 


A $1-million loan has been obtained 
by Leece Ne 
ot 


specifically 


ville Co. to use for retooling 


company manufacturing fa ilities 


the purchase of new ma 


chinery and equipment. Purchases will 
be made in behalf of all company di 
Visions but prin ipally lor equipment 


d- 


is to 


to produce alternator and 


No 


be used for physical expansion of plant 


systems 


equipment part of the fund 


facilities. 


altered operation 
A division to handle 
and sales for the Pilot automatic 
ing lathe by 
Automatic Headquarters 


engineering 
copy 
has been formed 
Machine Co 
for the new division will be in the 


New York office 


com 
pany 5 


A new 
Measuring 
Pa 
Co 


The Tatnall 
Phoenixville 
sSudd 


rhe organization is set up to offer 


subsidiary, 
Co , 


has been introduced by The 


systems 
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Provide Full Diameter Range 


To Maximum Capacity 


A multi-purpose tool of wide range 
for rolling machine screw threads, 
straight and taper pipe threads (in- 
cluding dryseal), annular rings, oil 
grooves, knurling and other cold form- 
ing operations. Eliminates secondary 
operationsby rolling behind shoulders. 


e For over 100 different single and 
multiple screw machines 
Adapters for more than 300 cross- 
slide applications 
Easy to set up and operate 
Simple precision matching with pre- 
matched rolls 
Dovetail clamping arrangement 
simplifies setup by permitting head 
to be removed from adapter 


Series U 


Geared I ype 


Self-compensating roll action 


FOUR STANDARD SIZES 





Complete 
Diameter 
Range 


0-54" 7 
136" 4 
"14,4" 15 
49," 3 


Approximate Number of 
Common Saew Threads 


That May Be Rolled 
80 
90 
105 
185 


*Pipe Threads 


Model That May Be Rolled 


No 


B10 
B13 
B18 
B 36 


*Straight and Taper Pipe Threads, including Dryseal (NPIF) 
Change may be made from Straight to laper Threading by 
changing rolls only. No other equipment is necessary 


ATTACHMENTS DESIGNED FOR SPECIAL APPLICATIONS 











Attachments and Rolls for 
Straight Thread and Taper Pipe Thread 
In Stock—FOR IMMEDIATE DELIVERY 


to assist with initial installation. Application 


and Operating Instruction Book supplied with each attachment 


Write for Attachment Bulletin B-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S.A 
Sales Offices in: Buffalo 


Houston, Indianap« 


Chicago, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. } 


+, Milwaukee, Montreal, New York City, Phila, Pittsburgh, St. Lowis, Syracuse, Tl oronte 
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JR TURRET LA 


STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head is unique 


THERE {6 MO OTHER LIKE IT 


It cuss Uireads with insert chasers. These are, in reality, smal! sections of the 
business end of large and expensive chasers, but with this important 
difference: their cost is so low they can be even thrown away when dull. 

For example, for less than $45 you can get a dozen sets of insert chasers, 
each set ground ready to go. Change now to insert chaser die heads 

and watch your performance improve. “UNIFIED AWD AMERICAN SCREW THREAD 
DIGEST” sent {ree on request. 


THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay Si, New Haven, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-202-1 





ETALON 23C MICROMETER 


A—Half-thousandth graduations on thimble allow tenths readings with only 
5 Vernier graduations 


B—Deep machine divided graduations on both thimble and barrel assure 

easy reading 
* Reads to .0001" ¢ Forged frame * Heavy duty tungsten carbide 
measuring faces, optically lapped * Quick acting positive lock ¢ 
Feather touch friction stop assures senstive feel ¢ Dull chrome 
finish on thimble and barrel eliminates glare ©* Built for accuracy 
under the most rugged applications ¢ In handsome contour case. 


WRITE FOR CATALOG on complete line of 
precision measure instruments: 


VERNIER CALIPERS * MICROMETERS «+ DIAL INDICATORS 


ALINA CORPORATION 


122 East Second Street, Mineola, L. |., N. Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-202-2 
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packages of technical help, not only 
test equipment and methods, measur- 
ing systems and engineering services, 
but aid in obtaining a statement of the 
problem itself, in interpretation of data 
and in education and training of per 


sonnel 


Organization of an Engineered Cast 
ings Div. to integrate five foundries and 
coordinate sales of their output was an 
nounced by American Brake Shoe Co. 
The five foundries integrated by the 
move are located at Medina and 
Rochester, N. Y.; at Mahwah, N. J.; 
South San Francisco, Calif.; and Mel 


rose Park, Ill 


An Instrument Gage Div. has been 
established by Taft-Peirce Mfg. Co. to 
further expand company development 
and production facilities for air and 
electronic air gaging. The division will 
offer complete services for engineering, 
application, sales and manufacture of 
both standard, special air and electronic 
gage and instrumentation designs. 


line acquisitions 


Line of Mercury production grind- 
ers, formerly built by Mercury Engi- 
neering Corp., has been purchased by 
Mattison Machine Works. The trans- 
action involved all production rights, 
including patents, engineering draw- 
ings, production tooling and component 
parts already made. A number of key 
personnel in engineering and sales for 
the line are being included in the shift 
of manufacturing operations to the main 
Mattison plant 


Complete line formerly known as 
the Wye-Stanley cut-off tools has been 
acquired by Criterion Machine Works 
which now will be sole manufacturer 
of the line with distribution rights 
throughout the United States and Can- 
ada. The tools now will be known as 
Criterion cut-off tools 


The Greer Awards competition is 
to be continued through 1957. Entries 
for the maintenance award may be sub- 
mitted up to November 1 of this year. 
Information on the competition is avail- 
able from the Public Relations Dept., 
Greer Hydraulics, Inc., New York In- 
ternational Airport, Jamaica 30, N. Y. 


The 1957 Design Award Program 
sponsored annually by Industrial De- 
signers’ Institute is open to designers. 


The Tool Engineer 





Awards are made on the basis of pro- 
fessional evaluation of designers’ con- 
tributions to the field through the study 
of mass-produced products submitted 
on behalf of a specific designer or de- 
sign team. Submission of designers 
work may be made by May 5 on forms 
ivailable from Walter C. Granville, 38 
S. Dearborn St., Chicago 3, Il. 


Details of the second annual All- 
metal Stainless Steel Awards have been 
announced by its sponsor, Allmetal 
Screw Products Co., Inc., 821 Steward 
Ave., Garden City, L. L., N. Y. The 1957 
awards, totaling $1500 cash, will be 
presented for the best case histories de- 
scribing use of stainless steel fasteners 
as an ultimate cost-reduction factor in 
product manufacturing. First prize is 
$1,000, second prize, $300, and third, 
$200. Deadline for entries is June 1. 


The gage section of the Bryant Gage 
& Spindle Div. of Bryant Chucking 
Grinder Co. has been moved to larger 
quarters. 


Transfer of the manufacturing and 
sales operations of Baldwin-Lima-Ham- 
ilton Corp.’s hydraulic and compacting 
press department from the Eddystone 
Div. near Philadelphia to the Hamilton 
Div. in Hamilton, Ohio, has been com- 
pleted. Operations have been _inte- 
grated with those of the mechanical 
press department which has always 
been in Hamilton. 


Kuma Tool Co., Div. of Production 
lool Corp. has moved to new manufac- 
turing facilities at 3845 S. Lowe Ave., 
Chicago 9, Ill., which provide consid- 
erably expanded manufacturing space 
to enable incorporation of the latest 
equipment and manufacturing — tech- 
niques 


PIC Design Corp. has moved from 
Lynbrook, L. I. into its new plant at 
177 Atlantic Ave., East Rockaway, 
N. Y. The new facility provides addi 
tional area to permit increasing engi 
neering design and assembly operations 


ot the company’s prod icts 


Executive offices of the Thor Power 
[ool Co. have been transfered from 
Aurora, Ill. to the Prudential Bldg. in 
downtown Chicago. All executive ofh 
cers in management and sales now 
headquartered in administrative offices 
it the Aurora plant are involved in the 


move 
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Makes tough ones EASY 
—and easy ones SURE! 


THE PROFILOMETER makes it easy to measure the 


roughness of nearly a// machined and finished surfaces, no 
matter where they are located. It shows the roughness, on a 
meter, in standard microinch units. And it gives consistent, 
accurate readings tor any surface from polished glass to 
rough-machined forgings regardless of the place, the time, 
the operator, of the equipment used 

As you can see. the Profilometer is a SHOP TOOL, and 
can be used wherever desired. It is fast and simple to operate 
(needs no special skill or experience) is built for hard 
service and is reasonably priced It is standard equipment 
in thousands of production and inspection departments, 


throughout the world 


FREE ILLUSTRATED BULLETIN gives details, and 


describes cost-saving applications, Write for it! 








OTHER MICROMETRICAL PRODUCTS include the 
PROFICORDER® (for obtaining magnified surface profile records) 
WAVOMETER (for measuring waviness around surfaces of rota 
tion); ANDEROMETER (for measuring the over-all quality of 
assembled ball bearings). Illustrated bulletins on request 











Representatives in principal industrial centers throughout the Free World 


Names of above products are registered trade-marks 


MICROMETRICAL 


MANUFACTURING COMPANY 


349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-203 
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Apr, 8-10. Merar Treatine INstituTe. 

Annual spring meeting, Boca Raton 

d Hotel, Boca Raton, Fla. More informa- 

an tion may be obtained from institute 

/ headquarters, 271 North Ave., New Ro- 
y where 


chelle, N. Y. 


Apr. 8-11. American MANAGEMENT 
AssociaTION. 26th annual national 
Apr. 4-5. Tue Society or tHe Pras Apr. 7-12. American Cuemicar Soct- packaging exposition and national 
rics Inpustry, CANnapa, Ine Annual eTY. Spring Meeting, Miami, Fla. Fur- packaging conference, International 
Canadian Section Conference, Hotel ther facts are available from society Amphitheatre, Chicago, Ill. Request 
Chateau Laurier, Ottawa, Ontario. Ob- office 1155 Sixteenth St., N.W., Wash- details from society office, 1515 Broad- 
tain details from society office, 250 Park ington 6, D.C. way, New York 36, N. Y 
Ave., New York 17, N. Y 
Apr. 8-10. American Society or Me- Apr. 8-12. American Wewpine Soct- 
Apr. 7-11. Nationa, Screw Macuine CHANICAL ENcineers. Spring meeting. ery, Inc. Annual national meeting and 
Propucts Association, Annual spring Dinkler Tutwiler Hotel, Birmingham, welding show, with AIEE conference. 
meeting, Shoreham Hotel, Washington, Ala. For complete information, write Sheraton, Bellevue Stratford and Ben- 
D. C. Write for more facts to associa society headquarters, 29 W. 39th St., jamin Franklin Hotels and Convention 
tion, 2860 E, 130th St., Cleveland, Ohio. © New York 18, N. ¥ Hall, Philadelphia, Pa. For full par- 
ticulars, write society headquarters, 33 


W. 39th St., New York 18, N. Y. 


FINE CUTTING TOOLS Apr. 9-10. Conrerence on ELEectTRON- 


ics IN INDUSTRY, sponsored by Armour 


b e Research Foundation and Institute of 
y C Radio Engineers, Illinois Institute of 
Technology campus, Chicago. Direct 


inquiries to Conference Secretary, Ar- 
A mour Research Foundation, 10 W. 35th 
Since 1913 Eclipse has been consistently and St., Chicago 16, Tl. 


conscientiously serving many companies in Apr. 9-12. University or Wisconsin. 
widely diversified fields of production. Two engineering institutes: on auto- 
Each of these companies has matic control for process industries, 





Apr. 9-10; and on work measurement, 


found that “Engineered by Apr. 11-12, to be held on the University 


Eclipse” is assurance of genu- campus, Madison. W 18. W rite for more 
P . P ° , facts to Editorial and Communication 
ine quality in end cutting tools. 


Services, Extension Div., University of 
Wisconsin, Madison 6, Wis 
e High Speed Steel e Carbide Tipped 
Cutters Cutters 
e Core Drills e Inserted Blade 
e Multi-Diameters Cutters 
e Back Spotfacers 


Apr. 13. New York Universiry, Col- 
lege of Engineering. Symposium on 
engineering aspects of nuclear energy. 
Get details from Dr. Fred Landis, New 
York University College of Engineering, 
University Heights 53, N. Y 


Saas eae aaa aaa ae aaa eee eee ee oe 

Apr. 14-27. Finst U. S. Wortp Trapt 

. Fain, New York Coliseum, New York, 
. : +s N. Y. Write U. S. World Trade Fair, 

Eclipse now has a complete line of Precision 331 Madison Ave, New York 17.N.Y. 

End Mills. Ground from the solid, Eclipse End Soe men detain. 

Mills insure longer tool life, finer finishes and 

lower production costs. 


and remember... 


Apr. 15-17. Symposium on INFoRMA- 
TION-HANDLING problems and_tech- 
niques plus demonstration of systems 
, Write for ) — 7 a ee and re 
. rieva 0 recordec information, pre- 

Counterbore Cat. No. 51 


sented by School of Library Science of 
© Write for Western Research University and _ its 
Cente ’, mention « ‘om. 

End Mill Cat. No. 56 nter for Documentation and Com 


munication Research. Cosponsor is 


- Council on Documentation Research. 

‘ Contact Western Reserve University, 
ECLIPSE COUNTERBORE COMPANY office of Public Information, 2035 Adel 
DETROIT 20, MICHIGAN bert Rd 

END MILL DIVISION—NORTH BRANCH, WN. J. (nox wy namran m9 


Cleveland 6, Ohio, for data. 





Apr. 15-17. American Society or Lus- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-204 
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RICATION ENGINEERS. Annual meeting 
ind exhibit, Sheraton-Cadillac Hotel, 
Detroit, Mich. Send inquiries to society UFKIN 
headquarters, 84 E. Randolph St., Chi- 

cago l, 


Apr. 16-18. American INsTITUTE oF 
ee aL ENGINEERS, The Ameri an R A D 5 U _ G A G £ Ss 
uclear Society, American Society for 

Testing Materials and Society for Non 
de en ty Posting ‘Sania on use Now Available for 
of nuclear materials for nondestructive Pe a 
testing, Morrison Hotel, Chicago, III. 

Get details ond AICI a 235 W. 1-1/16 to 2 RADII 
th St New York 36, N. Y 


Apr. 22-26. University or Wisconsin 
Intensive course on engineering statis 
tics, University ¢ impus Madison, Wis 
Write to Editorial and Communication 
Services, Extension Div., University of 


Wisconsin, Madison 6, Wis., for data. 


Apr. 24-25. Nationar Inpustriar Re- 





: This style radius gage, preferred by 
SEARCH CONFERENCE, sponsored by Ar Convenience and 


mour Research Foundation, Conrad Adaptability Have Made toolmakers, diemakers, patternmakers, 
Hilton Hotel, Chicago, Il]. Obtain more Lufkin the First Choice inspectors, layout men and others, is 
facts from conference secretary. Armour in Radius Gages 


{ese ( ‘oO ( 10 0) ; 35 s ” 
t irch Foundation, 10 W. 35th St dacs wo te 2 
Chicago 16, Il 


now available in a complete range of 


With a design pioneered and devel 
Apr. 25-26. American Zinc Institut! 


IN 9th annual meeting. Drake Ho oped by Lufkin, each gage is a separate 
g 

tel, Chicago, Ill {equest other infor unit with five different gaging applica 

mation from institute office. 60 EF. 42nd 1. Determines radius of 


» N 0 inside corner and if sides 
’ ew York 17, N. ¥ ann 0 vex radii. The gaging surfaces have 


tions for use on both concave and con 


‘ ‘ smooth, accurately machined edges, and 
Apr. 29-May 3. Marertars HANpbLinc ‘6 \ 


) he 2s » bl » have a polished 
Exposition, Convention Hall, Philadel the sides of the blade hav — ; 


phia, Pa. Data may be had from expo natural metal finish 
sition managers, Clapp & Poliak, In 
}41 Madison Ave.. New York 17. N. ¥ radius of Available in sets as listed below or 
Concurrently, the American Material rner of f 


endl “yer by individual gage. Sets are packaged 
indiing Society wi iold a conte 


in durable folding cases of heavy red 
ence on new deve lopme nts in handling 


vinyl, fitted with pockets for each edge 


Apr. 30-May 1. Metat Powper Asso 
CIATION. 13th annual meeting and 1957 No. 77A 16 gages ‘/12 to Wes by 64ths 
metal powder show. Drake Hotel, Chi | No. 77AX 17 gages '/sa to ‘Aa by 64ths 
cago Ill. Contact association office 130 3 
W. 42nd St., New York 36, N. Y 


Determines convex radius and No. 20 Holder 


near projection that prevents No. 77B gages "/i2 to '/2 by 32nds 


use of gage as in views 2 


ead 5 No. 77C 24 gages (Sets 77A and 77B 


May 1-3. Exvectronic Components Combined) 


a OSIUM, cosponsored by American No. 77CX 25 gages (Sets 77AX and 77B 
nstitute of Electrical Engineers, Insti 

tute of Radio Engineers, Radio-Ele« Va nner 
tronics-Television Manufacturers Assn No. 77D gages /12 to /2 by 32nds 
West Coast Electronic Manufacturers No. 77E 
Assn Morrison Hotel, Chicago, Ill aes os No. 77F gages |'/s to 2 by 8ths 
More information may be obtained allies ae ‘te we less s 1Y Y lAthe 
ties 9. 9, Pontes, Shania eee -_ No. 77G 16 gages |'/is to 2 by | 6ths 
nents Symposium, 84 FE. Randolph St 


Chicago 1, Ill 


gages Visto | by lé6ths 


BETTER MEASURE WITH [UF KIN 
TAPES + RULES + PRECISION TOOLS 
May 5-7. Nationat Toor « Die Man 
CTURERS Assot Oo Sp , oot. 
CFACTURES agg N pean meet ‘ , of a circum- THE LUFKIN RULE co., Saginaw, Michigan 
ing Mayflower Hotel Washington, 


ig. 
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ID. ¢ Direct inquiries to associatior 
i atm oe p Bose —riy IT PAYS TO USE YOUR INDUSTRIAL DISTRIBUTOR 
Cleveland. Ohio sd eee eee eee ee ee eee ee 
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: Get Carbide-Gage Wear 
| at One-Third the Cost 


When you require maximum gage life, Ritoloy gages will supply it 
at one-third the cost of solid carbide gages. Both independent research 
and production use have proved that Ritoloy gages are equal in wear 
lite to solid carbide or plated gages. 





Ritoloy gage surfaces are of an extremely hard, wear-resistant nickel 
alloy. This alloy goes far deeper than the largest wear allowance, is 
absolutely welded to the shock-resistant steel core, and possesses a very 


fittef 


TOOL and GAGE CO. 


32) West Ten Mile Road+Hazel Park, Mich 


Make a test of Ritoloy gages 
in your plant as soon as pos- 
sible. 

Rite-O Tool makes a com- 
plete line of plain and threaded 
plug and ring gages. Rite-O 
also excells in special gages, 
fixtures, and tools. Ask for 
our new facilities brochure. 




















FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-206-1 
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NEED SPECIAL roouine? 


DEVCON A ia 
DRILL JIG 


Make complicated jigs, 
fixtures and 
holding devices 


in MINUTES with 
DEVCON 


THE PLASTIC STEEL. 


DEVCON makes a precision form of the origtnal part... 


Total working time for this accurate, low-cost, 
durable drill jig — just 35 minutes 


without shrinkage or distortion. Handles like modeling 
clay . . . hardens to strong, tough metallic piece. DEVCON 
can be sawed, tapped or ground with metal-working tools, 
It has extreme strength, excellent adherence to most 
materials, will not rust or corrode. 

DEVCON THE PLASTIC STEEL will save time and 
money repairing machinery . . . filling holes in cast- 
ings mending leaking tanks or pipes making 
forming dies . . . every plant can use DEVCON. 

FREE BOOKLET describes the 4 types of DEVCON — 


write for your copy today. 


Nationally distributed by leading Industrial Suppliers 
1+) A fete), Mote) ice) Fy wale). 


treet, Danvers, Ma 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-206-2 

















MATERIALS AND Processes IN MANvu- 
FACTURING—by E, Paul DeGarmo. Pub- 
lished by The MacMillan Co., 60 Sth 
Ave., New York 11, N. Y. 


765 pages. 


, 


Unfortunately, due to a variety of 
conditions, beginning engineering stu- 
dents do not have a firsthand acquaint- 
ance with materials, machine tools, and 
methods. As 
ing curricula have changed during the 


manutacturing engineer- 


past twenty years, there has been a 
justifiably greater emphasis on science, 
and the elimination of the old “shop” 
courses. 

This book is intended primarily as a 
college-level text for engineering stu- 
dents, and is designed to provide a basic 
and 


processes which are used in manufac- 


knowledge relating to materials 
turing. 


Divided the book 


covers materials, casting and forming 


into five parts, 


processes, machining processes, weld- 
ing and allied processes, and processes 
and techniques related to manufactur- 


ing. 


ANALYSIS FOR PRODUCTION MANAGE- 
mMENT—by Edward H. Bowman and 
Robert B. Fetter. Published by Richard 
D. Irwin, Inc., Homewood, Ill. Price 
$7.80. 520 pages. 


Useful developments in the field of 


analysis of industrial operations have 
recently far outstripped the textbooks 
designed for students of industrial man- 
agement, administration or engineering 
To « om pensate for this deficiency it was 
necessary to reorganize the initial pro- 
duction management course at MIT. 


This book is 


analysis of the economi 


the 


problems of 


oriented toward 
production management. It presents the 
latest methods of analysis and each is 
illustrated by 


example to show how theory is related 


a specific manufacturing 


to actual produc tion 


Sections include mathematical pro- 
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gramming, statistical analysis, economic 


analysis, introduction to case studies 


HOW MUCH DO YOU REALLY 
PAY FOR MILLING CUTTERS? 


Hidden costs make inserted blade cutters more 
expensive than you think! 


and an appendix that includes a glos- 
sary ol terms 


Metats HanpBpoox—by 
Pagonis. Published by D. 
Van Nostrand Co., Inc., 120 Alexander 
St., Princeton, N. J. Price $9.50. 432 


pages. 


THe Licnt 
George A. 


The metalworking industries utilize 
billions of pounds of aluminum and 
magnesium, cast parts and wrought 
In addition, the search con- 
better 


temperatures 


products, 
structural 
and 
There is, 
a paucity of data readily 
the 
fields of research and industry. 


for alloys of 
stability at 


under 


tinues 
elevated 
abnormal stresses. One piece Carbide Tipped cutters 
have many advantages over inserted 
blade cutters-better finishes . .. more 
rigidity ... closer tolerance milling... 


and one piece safety. 


nevertheless 


available to men working in the 
Written to serve engineers, the book 
simplifies the task of gathering facts ‘ ; ; 
Now here is proof that solid cutters also 
save money hour after hour... day after 
day. Don’t be fooled by the “do-it-your- 
self” replacement blade cutters-they're more 
expensive than you think. 


and information on aluminum and 


magnesium-base alloys. Correct materi- 
al selection can be made by comparison 
of alloying stabilities and chemical re- 
action characteristics and by following 


through procurement stages to actual 





cost cost 
Equivalent of set of 
Replacement Replacement 
Blade Cutter lades® 


NELCO 
Cutter 
Number 


TOTAL COST nl 
NELCO Reptmeoment 


Solid Tipped 
Cutter 


testing. REMARKS 


e 
This book is published in two vol- ome 


Volume I the text and 
Volume II consists of the tables to be 
used the 





umes. COVEE Cost of Complete do-it-yourself cutter 
and two sets replacement biades| 
$111.00 + replacement and grinding 
Cost 3 NELCO Cutters $93.00 


Cost of Complete do-it-yourself cutter 
and two sets of replacement blades! 
$504.00 + replacement and grinding 
Cost 3 NELCO Cutters $420 


Cost of Complete do-it-yourself cutter 
and one set of replacement blades 
$156.80 + replacement and grinding 
Cost of 2 NELCO Cutters $101.00 


Cost of Complete do-it yourself cutter 
and three sets of replacement biades 
$228.36 + replacement and grinding 


. 31.00 75.00 18.00° 
simultaneously with text. 





A MANUAL OF ENGINEERING GEOMETRY 141126 


anp Grapuics—by Hollis W. Shupe and 
Paul E. Machovina. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
New York 36, N. Y. Price $5.25. 
thi pages. 








ee 





. | 
Drawings employed in modern engi- 10306-7 


neering, science and technology may be 
classified into two general categories: 
representational and graphic solutions. 
Representational drawings serve prima 
as the medium for 


rily transmitting in 


formation, while graphic solutions are 
drawings made to obtain solutions to 
only the 
of the 


graphic Ss 


often benefit 


the 


and 
With 


problem solv ing 


problems 
maker, importance 
side ol be- 
drawing 
being 


broadened to include more of “analytic” 


coming increasingly apparent 


courses in many places are 


graphics 
Material 


orthographic 


includes: fundamentals or 
projections and their use 
in the solution of the geometric prob 
lems of line and surface relationships, 
ind vectors; functional scales and their 
applications in conversion and sliding 
scales, alignment charts, curve fitting 
and graphic calculus 

Wherever applicable, drawings show- 
ing problem solution are separated into 
stages to illustrate the step-by-step pro- 


cedure and to avoid complexity. 
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86.00 














Cost of 4 NELCO Cutters $148.00. 





Cost of Complete do-it-yourself cutter 
and four sets of replacement blades! 
$702.32 + replacement and grinding. 
Cost of 5 NELCO Cutters 3) 00 











“Figures above do not include removing old blades, inserting new blades and grinding. 


FIRST COST IS LAST COST with a NELCO one piece 
Carbide Tipped Cutter: No expensive downtime to re- 
move, replace and regrind inserted blades. Every NELCO 


cutter is ready to use-without delay . . 


. without added 


“hidden costs!” A spare NELCO cutter costs far less in 
every way! 


NELCO 700 


Neico Tool Co., 


7, thal EXTRA 


Send today for the New Nelce Cateleg 
showing ever 700 carbide tipped cutting 
tools. 


Fs 


El 


a“ Prrduclion f 


Totomme MEF laledal 2 41 1 mm Ot lala me 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-207 
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Business-machine ports stamped with 
Eglinton Carbide Products 


Stamp pre-tempered steel .O20 to .O40 in. thick... 


DIES MADE WITH CARBOLOY. CEMENTED CARBIDE 
SAVE BURROUGHS CORPORATION $300,000 A YEAR! 


Dis equipped with Carbolo 


dies mode by 


rk. Mict 


cemented carbide These savings far more than pay for carbids 
now enable Burroughs Corp. to In addition, carbides bring new saving 
machine parts from pre-tempered steel 2-4 time downtime and grinding costs because of thei: 
thicker than previously possible phenomenally long service life. A carbide die 
pre-tempered (instead of ha tamped 1,000,000 pre-tempered 
annealed) stock come out of the dies finished Pet srind while steel dies 

and made to required hardne Thi 


Burroughs to eliminate 


tamp busine dies in 


Parts made from steel part 
producing the 
permit ame part from annealed stock had to be 


ground after only 10.000 parts 
many econdary opel ‘ 


re- 
ations. On one of the part hown above, for Our engineers will work with you or your die 
xample, heat treating, shaving, straightenin maker on the application of Carboloy Cemented 
are eliminated. Year! Carbides to 
aving on this part alone 
$300 000 


and five other operation: your dies. For more information 
write Metallurgical Products Department of 
General Electric Company 11101 E. 8 Mile Street. 
Detroit 32, Michigan 


amount to ove! 
and more than 10,000 hours of 
production time 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FOR FURTHER INFORMATION, USE READER 


SERVICE CARD; INDICATE A-4-208 The Tool Engineer 





At its recent annual meeting, the 
Cutting Tool Manufacturers Assn 
elected Leonard H. Skoglund, Jr. of 
Scully-Jones and Co. as_ president 
Robert M. Murdock of Murdock Tool 
Co., was elected vice-president of the 
association, and George R. Smith of 
National Broach & Machine Co. was 


re elec ted treasurer 


Leslie A. Welge was appointed to 
fill the newly created position of man 
ager of manufacturing services at 
United States Chemical Milling Corp 
Mr. Welge until recently was assistant 
shops superintendent for industrial en 
gineering and head of plant and proc 


esses at Mare Island Naval Shipyard 


New executive assignments in Chrys 


division in 


volved Alan G. Loofbourrow, who 


ler Corp.'s engineering 


was made executive engineer-product 
planning; H. R. 
Steding, who became executive engi- 


development and 


neer-product programming; and Rob- 
ert Anderson, who succeeds Mr. Loof- 
bourrow as executive engineer-car chas- 
sis, electrical and truck engineering. 
Mr. Steding formerly was executive en 
gineer-management planning, and Mr 
Anderson has been chief engineer at 


the Plymouth division 


Robert H. Barlow recently joined 
Clearing M ichine Corp., 
U. S. Industries, Ine 


suitant in foreign operations. He has 


division of 


as technical con 


been manager of the plant engineering 
department, metal stampings division 


of the Ford Motor Lo 


Joseph Friedman was elected to the 
office of president of Chromalloy Corp. 
Until recently he was executive vice- 
United States Hoffman 


Machinery Corp. 


preside nt ot 


Recently elected othcers of the So- 
Plastics 
Peter Simmons of Dow Chemical! Co., 
president; Haiman Nathan of Atlas 
Plastics, vice-president; R. K. Gossett 
of Gossett and Hill, secretary; and 
Jules W. Lindau, III of Southern Plas- 


tics and the University of South Car- 


ciety of Engineers include 


olina, treasurer 
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The Carborundum Co. has named 
a Stupakoff, a vice president ol 
the company is advisor to the group 
vice-president and to the vice president 
of research and development At the 
same time, W. H. Wendel, formerly 
vice-president and general manager of 
the Coated Abrasives Div was made 
group vice-president in charge of the 
Stupakoff Di Coated Abrasives Div., 
Curtis Machine Corp. and Globar Div 
R. A. Barr, formerly sales manager of 
the Refractories Div. of Carborundum 
became general manager ol the stupa 


kofl Div 


Kurt J. Ucko, sales manager of the 
Machine Tool Div. of Kurt Orban Co., 
Inc., ha 


been elected a vice-president 


Drill Co. recently named Joe 
Morris chief engineer. He has 30 years 


in the design held 


Barnes 


Acme Steel Co. has announced ap 
Bartlett Richards as 
vice-president and presidential assist 
ant, Harry R. Sanow as vice-president 
of Riverdale operations, and Joseph H, 
Myers as general superintendent of the 
Riverdale plant. Mr. Richards has been 
vice-president of production, while Mr 


pointments ol 


Sanow previously 
tendent, and Mr 


general 


was general superin 
Myers was assistant 


superintendent 


Morris L. 


elected vice-president in 


Hutchens was 
utive 
charge of engineering for 
Kearney & Trecker Corp. 
Previously he served as tions, He 
ineer of special machin- 


ery. pany. 


J. F. Forster is now exec- 
vice-president of 
Vickers Ine 


direct charge of all opera- 


.- and will have 


formerly was 
the company’s chief engi- vice president 
eral manager of the com- 


Linde Air Products Co., div. of Union 
Carbide and Carbon Corp. has revealed 
appointment of H, T, Ross as vice-pres 
ident-engineering. Mr. Ross, who has 
been with the company since 1928, was 


previously manager ol engineering 


Appointment of J. F. Weiffenbach 
as director of research and engineering 
was made public by Borg-Warner Corp 
He has been active in various phases 
of industrial management for the past 


, 
23 years. 


Paul E. Busby, who has been assist 
ant director ol research wis made di 
rector of research for Heppenstall Co 
to succeed R. B. Corbett who was 
transferred to the Midvale-Heppenstall 
Co 


Board of directors of Motorola In 
recently elected Paul V. Galvin chai: 
man of the board and Robert W. Gal- 
vin, former executive vice-president, to 
succeed him as president of the com 
pany. 


(Appointment of Glen R, Fitzgerald 
is chief automotive engineer has been 
announced by AC Spark Plug Div. of 
General Motors. Mr 


has been director ol proc eas develop- 


Fitzgerald, who 


ment section of GM manufacturing staff 
ASTE’s 


since 1953, is a member of 


Detroit chapter. 


James R. Keough was 
elected vice-president for 
manufacturing at Fenwal, 
Inc. responsible for man- 
ufacturing and purchas 
and gen- ing operations for the 
Ashland and 


ham, Mass. plants. 


Framing- 





Kearney & 


Irecker Corp. revealed 


J. King Hoyt, Ir. (left) 


appointment of Herbert Whitney as is executive vice-presi- 


chief metallurgist, and Charles Parske 
as chief engineer of the general engi one 
neering department. Prior to joining : 
Kearney & Trecker recently, Mr. Whit- 
ney was chief metallurgist at Viking 
Pump Co. Mr. Parske, a veteran of 25 


years with the firm, has been associated 


William 
(right) 
with ites 


neering named 


dent and treasurer of A. 
Milne & Co., Ine. which 
celebrated the 
70th anniversary of its 
founding. 


Gallery 
admiral, 


design and development engi USN (Ret.) has been 
vice-president, 


administration of Ver- 


Lawrence W. Kelbley is now di- 
rector of manufacturing for Datamatic 
Corp. He previously was with Calidyne J. Herbert Myers has joined the ex- 
Co. as plant manager ecutive staff of The Cincinnati Shaper 
announced Co. after 38 years experience in the 
election of John E, Johnson, formerly 


director of iles, to the office of vice 


earlier the company 


machine tool industry. At Cincinnati 
Shaper, he will hold the title of director 
president in charge of sales of overseas operation 





WITH 


SCHENCK 


ELECTRO-DYNAMIC BALANCING MACHINES 


Mode! R23 - balancin 
Now, in @ fraction of a minute and iw a single run, you can accu r : a ne 
rately determine the amount and location of dynan 
tating parts The SCHENCK Elect 
Balancing Machine 


uring system without electror tube 


unbalance on 1 


has « sensitive and a 


indicate unbalance sused by 
from the center of gravity 
SCHENCK Balancer, by cox 


cates on a Wattmeter th 


The workpiece is balanced 
easily by adding or remov 
ng weight units at two of 
the four balancing poimts 
located within the coordi 
nates, 90 degrees apart. For 
many production installa 
ns, Schenck Balancers 
ned with machine 

heck wrect and in 


nh one set-up 


SCHENCK ELECTRO-DYNAMIC BALANCING MACHINES ARE THE RE 

SULT OF 40 YEARS WORLD WIDE EXPERIENCE. THEY ARE MADE 

IN MANY CAPACITIES TO BALANCE ROTATING PARTS WEIGHING 
UP TO 10 , 

Machine Type an a2) 


Measuring Range 1-22 

Weight of pert in Ibs) 
Machine Type ae) are av) 
Measuring Range 33.6,600 110.22,000 
Weight of pert in Ibs 


Let Cose Engineers recommend the proper Schenck 
Balancer for your needs. Or, send for detailed catalog. 


—— nationwide sales and service of precision machine tools 
i —from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-210 


430.66,000 1100.220,000 
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son Allsteel Press Co. 


S. D. Den Uyl, president of Bohn 
Aluminum & Brass Corp., was elected 
president of The Aluminum Association 
at its recent annual meeting. Three 
vice-presidents elected at the same time 
are Russel B. Caples of Anaconda 
Aluminum Co.; W. E. Dunlap of Alu- 
minum Extrusions, Inc., and Frank R. 
Nichols of Nichols Wire & Aluminum 
Co. 


Two promotions at Denison Engineer- 
ing Div. of American Brake Shoe Co. 
involved Paul W. Norris and Denison 
Neale. Mr. Norris, who has been vice- 
president and assistant general man- 
ager, was made vice-president and gen- 
eral manager. Mr. Neale, formerly as- 
sistant director of sales, became direc- 
tor of sales. 


With the announcement of plans for 
expansion of its activities in the refrac- 
tories field, Corning Glass Works made 
public the appointment of Charles F. 
DeVoe as director of ceramic research, 
and of Arthur W. Weber as director 
of engineering and manufacturing 
staffs. Dr. DeVoe formerly was direc 
tor of manufacturing staffs, and Mr. 
Weber was director of engineering be 
fore assuming his additional manufac 
turing staff duties. 


Promotion of Donald Parks from en- 
gineering supervisor to the post of chief 
engineer has been announced by Mi- 
crometrical Mfg. Co. 


Two new vice-presidents elected for 
Chrysler Corp. are M. C. Patterson 
and T. F. Morrow. Mr. Patterson is 
president of the Dodge Div. and Mr 
Morrow is group executive for defense 
and special products. 


The Korfund Co., Inc. has elected 
Bela K. Erdoss president of the com- 
pany. Dr. Erdoss is also president of 
Cork Foundation Co., Inc., and Kor- 
fund Co. (Canada) Ltd. He succeeds 
Siegfried Rosenzweig who organized 
Korfund in 1923. 


Stanley Adamek was made manager of 
manufacturing for Pheoll Mfg. Co. He 
has been works manager for Pheoll. At 
the same time, Jack H. Lewis, west- 
ern sales manager, was named manager- 
technical sales. 
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closely as the carbon atoms in diamond. 
Density also is about the same. Specific 
gravity for borazon is 3.45, compared 
to 3.50 to 3.56 for diamond. 
Dr. Robert H. Wentorf, who made the 
discovery, was also a member of the 
GE research team whose work resulted 
in the announcement of man-made dia 
monds two years ago. Similar tech 
niques were used in the new work—tre 
mendous pressures combined with high 
temperatures to produce diamond-like 
crystals of boron nitride 
Ordinary boron nitride is white solid 
( Dis MEANS FOR ENDING the shortage polished away the surface of a large material similar in slipperiness density 
of engineers is to induce more young diamond at the same rate as diamond and crystal structure to black graphite 
people to enter the field. To this end, powder. Pressures greater than 1,000,000 psi and 
the College of Engineering of Ohio X-ray diffraction tests, too, show the temperatures exceeding 3000 F are used 
State University has just released a new parallel characteristic of the two ma- to produc e crystals of boron nitride with 
color film, “Engi terials. Alternate atoms of boron and structure not hexagontal like graphite 
neering for Ed- Sie Aims To nitrogen are packed together almost as but cubic like diamond 


die.” The 20-m 
. Attract Students 


ute sound film is 
designed to serve To Engineering 
as a guide for to 





day’s youngsters and their parents in 
evaluating the educational requirements 
and practical applications of engineer- 
ing training 

Typical scenes include a modern 
kitchen, fornace tests of wall construc- ; . | h 
tion, a rocket take-off, university labora- . e consu t t ese 
tories, traffic snarls and assembly lines 1 
he movie defines the engineer’s role 
both social and _ scientific—land at- 


: a * . 
tempts to answer four questions: What 4 Pp eS Cc | i @ | | | Ss t Ss 


is an engineer? Why is he needed? 


W hat does he ne ed to know ? How does 
BURBANK MILWAUKEE 
he be ome an engineer 4 ' MA P j T 
The film is available on a free-loan ‘ MONTREAL 
or purchase basis from the Department CHICAGO Humphrey B. Walt 


of Photography, Motion Picture Div.. PSeveneer © NEW YORK CITY 
10 4 ; CAEVELAND f en Es 


PHILADELPHIA 


Ohio State University, Columbus 


Ohio DAYTON 


= = ae) hie y PHOENIX 

DETROIT Di€uge 1 

1) A PITTSBURGH 
EVELOPMENT of cubic boron nitride HACKENSACK Seiich Sencilte & 

vy scientists at General Electric Re PROVIDENCE 

INDIANAPOLIS Fred J Mem 


search Laboratory has brought to indus Walter F. Gre 4 ROCHESTER 


try a man-made material in the same 
general range of hardness as diamond KANSAS CITY ST. LOUIS 
thus many times . t 
WESTBURY, L. I 

Man Develops , 
next 1 inking ma 


terials in the hard- Diamond Hard 
ness scale. The Material 


harder than the 


We develop special tools to implement automatic 
new material, production — and we offer the services of these 
named Borazon by its makers, scratches wwontas Circle R Specialists to advise on the design of 
diamond with ease and remains hard ' special circular cutting elements. Call them in as 
it temperatures where diamond burns consultants to assure better production and to 
ip. Borazon can withstand temperatures control costs. 
of more than 3500 F while diamond, ' 
being basically carbon, literally burns 
up in air at about 1600 F 

Phis resistance to oxidation leads the 
researchers to believe it will lead to 
superior methods of mounting of stones 
in industrial tools and also may allow 
bits and wheels to be operated at higher 


speeds 





In lapping tests, borazon powder 
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rade iterature 


for free booklets and catalogs—use convenient request card, page 177 


Diamond Dressing Tools Deep Hole Drills Mold Bases 


Illustrations and complete descrip Engineering file of data sheets on Hi- Describes and illustrates additions to 
tions of more conventional types of di Standard deep hole drills includes gen- line of standard mold bases; includes 
imond dressing tools presented in fold eral information and photos of typical specifications, photos, engineering 
er which also provides information on installations as well as diagrams and drawings and price lists. Detroit Mold 
company service for designing and specifications of various types of drills Engineering Co., 6686 E. MeNichols 
manufacturing diamonds to specifica ilso gives details on construction, sharp {d., Detroit 12, Mich L-4-3 

for special applications. Craine ening instructions and machine setups 
Schwartz Diamond Tool Co., 8100 Lyn The High Standard Mfg. Corp., 1817 Resin Laminations 
don, Detroit 38, Mich Dixwell Ave., Hamden 14, Conn. L-4-2 
echnical Bulletin 22 describes in 


detail the system for making glass- 





laminated epoxy resin impressions for 
use in metalworking and model and 
pattern reproducing. Covers prepara 
tion of models, actual lay-up procedure, 
and suggestions for handling, mixing 
and weighing and care of tools and 
brushes Smooth-On Mfg. Co., 572 
Communipaw Ave., Jersey City 4, N.J 
L-4-4 


Bearings 


Illustrated, 24-page Catalog No. 436, 
“SKF Multi-Row Cylindrical Roll 
Neck Bearings,” contains engineering 
and technical data on these bearings 
designed for heavy duty service in roll 
neck mountings on hot and cold rolling 
mills. SKF Industries, Inc., Dept. 616 

St. and Erie Ave Philadelphia 
L-4-5 


Optical Jig Borer 


Kight-page Catalog No. 82-4 presents 


information on Leitz 6 x 6 in. optical 


jig borer with setting in decimals or 
0.05 in Opto Metri Tools, Ine., 137 
Varick St.. New York, N.Y L-4-6 


GENERAL CATALOG NO. 57 — 


Important features and advantages of 
Listing approximately 5,000 quality tools for industry, including: Filmatic centerless lapping machine 
& Tool Hold ‘ ‘ ro Forged Machine and Crank stressed in extensively illustrated Cat- 

. Handle alog No. G-683 The Cincinnati Mill- 

ing Machine Co., Cincinnati 9, Ohio 


L-4-7 


Conversion Factors 


Wall chart of conversion factors 
serves as handy reference table for 
No industry reference file is complete without the new commonly used measurements; in- 

Armstrong No. 57 Tool Catalog vy cludes such conversions as watts to 
tT horsepower, cu ft to liters, microns to 
ARMSTRONG BROS. pgele) sl co. Industriel Distributor meters, etc. Precision Equipment Co., 
5257 W.ARMSTRONG AVE. * CHICAGO 30, 3714 N. Milwaukee Ave., Chicago 41, 
Ill. L-4-8 
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Cold Forming 


[ypical parts which can be produced 
by the Flotrusion process for cold 
flowing various metals discussed in 6- 
page folder; also deals with various 
advantages of the process. Claude C. 
Slate Co., 1733 Flower St., Glendale 1, 


Calif. L-4-9 


Quenching 


“Modern Quenching Techniques” are 
discussed by O. E. Cullen, chief metal- 
lurgist of Surface Combustion Corp., 
in Vol. 7. No. 3 of Heat Treat Revie Ww; 
covers various quenching media and 
temperature ranges essential to selec- 
tion of suitable processes; illustrated 
by photos, tables, charts and diagrams 
Surtace ( ombustion Cor p., Toledo d, 


Ohio L-4-10 


Snap Gages 


Well illustrated, 8-page brochure pre- 
sents information on Dializers and Pa- 
ralloc lever, direct and spherically 
faced dial snap gages. Standard Gage 


Co., Inc., Poughkeepsie, N.Y L-4-11 


Lathes 


Three well-illustrated brochures offer 
information on features and advantages 
of various models of Dial-Master lathes; 
extensively illustrated. The Sidney Ma 


chine lool Co Sidney, Ohio. L-4-12 


Cylinders 


Two brochures on describing and il 
lustrating cylinders and mounts with 
detailed outlines of their construction 
features, capacity charts and other data 
include 28-page Bulletin No. 101A on 
150 psi air and up to 1500 psi hydraulic 
cylinders, and 8-page Bulletin No. 105 
covering hydraulic cylinders up to 2000 
psi. Ortman-Miller Machine Co., Inc 
13 143rd St., Hammond, Ind L-4-13 


Magnesium and Titanium 


Design data on magnesium and ti 
tanium data offered in 44-page booklet; 
covers physical and mechanical proper 
ties, mechanical properties at elevated 
temperatures, metal weights, forming 
characteristics, specification tables, cor 
rosion behavior, surface treatments, and 
other pertinent information. Brooks & 
Perkins, Inc 1950 W. Fort St., De 
troit 16, Mich L-4-14 


Grinding 


Extensively illustrated 4-page folder 
emphasizes main features and advan 
tages of Visual Grind projection grind- 
ing machine. The Cleveland Grinding 
Machine Co., 1685 Eddy Rd., Cleveland 
12, Ohio L-4-15 
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aris. Adjustable Pitch 


LEAD SCREW TAPPER . 


- ++ @ cost-cutting 
OPPORTUNITY 
you can’t afford 
to miss! One 
ftapper ... one lead 
screw ... convertible 
in SECONDS to 
tap different 


aE Tf FRR ows ¥ 


pitches! 


ANOTHER 
* 


FIRST! 





Jarvis Corporation 
Middletown, Connecticut 


Yes! | am interested in this new, Jarvis First— 


d thi the Adjustable Pitch Lead Screw Tapper. 
sen Is C] Send details and prices 


coupon C) Have a Jarvis representative call 
C) We would like a demonstration in our plant 
TODAY! | 


a ae COMPANY 
ADDRESS 


TITLE 








FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-4.213 
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Reinforced Plastics Welded Stee! Tubing Power Brushes 


Technical paper, “Use of Adhesives Manual, P.O. 856, describes welded Matic brush to maintain precise 
With Reinforced Plastics,” reprinted steel tubing formed from Zincgrip, Alu- brushing action under continuous use, 


is B page booklet, contains data on ef minized, hot rolled and cold rolled steel ; and the Tufmatic brush for 


stronger 
fee 


t of temperature on tensile shear ilso includes pressure tested tubing and brushing action are described in illus- 
strengths, physical properties, and bond fabricated parts; incorporates sections trated folder; includes specifications 
properties of printed circuit laminates on structural advantages, how the tub- The Osborn Mfg. Co., 5401 Hamilton 
made with various adhesives; illustrated ing is supplied, mechanical properties Ave., Cleveland, Ohio L-4-18 
by tables, charts and diagrams; in ind fabrication; contains tables, draw- 
cludes bibliogr aphy Kubber & Ashes ings and photos of applic ations Product 
tos Corp., 225 Belleville Ave., Bloom Information Service, Armco Steel Corp 
field, N. J L-4-16 Middletown, Ohio L-4-17 Extensively illustrated 8-page Bulle 
tin No. 356 (supplement to 48-page 
“Precisioneering and Productioneering 
Oberg Carbide Dies”) offered as guide 
to faster, better and easier carbide die 
sharpening. Oberg Mfg. Co., Inc., P.O. 
Drawer 231, Silverville Rd., Tarentum, 


Pa L-4-19 


Die Sharpening 





Metalworking Equipment 


General Catalog No. M-1961 gives 
comprehensive coverage ol line of mill- 
ing, broaching, grinding and metal 
forming machines, grinding wheels, cut- 
ting fluids and other equipment; out- 


’ Small lines construction features, points out 
Spring Loaded special advantages, includes specifica 
tions and photographs. The Cincinnati 
7 j Milling Machine Co., Cincinnati 9, 
*4\\\\ a i= Ohio L.-4-20 
2 \ 


. Uses for Microfilm 


Heavy Duty Case histories special articles and 


Spring Loaded photos on techniques for utilizing micro 


film in handling engineering drawings 


CLUTCHES MQ 


wlin— cussed in 35-page brochure, “New Hor 


(Single izons with Microfilm’: also contains 


product and application information on 
or Oil or Dry. new developments. Filmsort Div., Dex 
Double) Multiple Disc ter Folder Co., Pearl River, N. Y 


. PROVIDE Ne Used Tools io 
HIGH-RATIO —— Enfesmative beskilet. “Hew Te Bar 


a Used Ma hine Tool og offered as 


Heavy Duty , 
LEVER DESIGN Quer Canter primer for the used machinery buyer 


written in question and answer form, 


covers such points as what test equip- 
ATTIRE kKHigh-ratio operating levers sive Send for This ment to use; things to look for when 
PULLMORE clutches powerful en- Handy Bulletin 


t with slight axial pressure Shows typ- : Fe ra ; 
— — , — ical instal- Pe oy buying as it et S & S Machinery 
lations of “< Co., 140-53rd St... Brooklyn 32. N. Y. 
consequently operation is quick and ROCKFORD L-4-22 

ily fost CLUTCHES and POWER sm 4-Le 
easy neat is rer ast and TAKE-OFFS. Contelns Bcey~t 
positive. The shifter spool hasan extra diagrams of unique ake-Offs * * 
deep slot which is hardened and applications. Furnishes Aircraft Switches 
ene capacity tables, . , 
dimensions ond Complete line of phenolic ene ased 
clutch, reduces wear on the shifter complete spec- 


inspecting used tools; pros and cons of 


and short movement of the shift er spool, 


ground. This prolongs the life of the 


aircraft switches as well as small metal 
fork and holds run-out to a minimum. Ses fications covered hermetically sealed switches 


ROCKFORD Clutch Division BORG-WARNER uk tC me Gee 


sented in 32-page Catalog 78, “Basic 
ome 1329 Eighteenth Ave., Rockford, Ill., U.S.A. Speed 


Switches for Airborne Equipment.” 
Export Sales Borg-Warner International 6 So. Wabash, Chicago 3, tt. Reducers 


Includes photos dimensional drawings 


electrical data and operating charac 

teristics. Micro Switch, Div. of Minne 
apolis-Honeywell Regulator Co., Free 
port Ill L-4-23 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-214 
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NOBLE & STANTON 


JIG & FIXTURE 
COMPONENTS 


complete line—over 500 parts 
“FIXTURES IN A JIFFY”’ 


—_ 


‘“'T’’ ANGLE PLATES 


Our "T” Angle Plates have many 
opplications as milling fixtures, 
comporator stands or drill jigs. 
The addition of a few special 
parts make this a com- 
plete fixture at little 
cost. Normalized, pre- 
cision - machined cast- 
ings—7 standard sizes, 


Standard's Box Jigs are made in either square or 
rectangular styles in 9 sizes. It will pay you to have 
them on hand in several sizes, 


Mill Fixture Bases are 
ovallable in a variety 
of sizes. All are normal- 
ized and precision- 
mochined, They are 
furnished with either 
standard keywoys, or 
jig-bored holes for 
“Sure-Loch" Fixture 


MILL FIXTURE BASES 
Keys at no extra cost. 


Sn 


*"Sure-Lock” Fixture +. 


shown in our catalog 





: WRITE FOR YOUR COPY 
FREECATALOG 


illusteeting our complete 
line of top quality jig 
and fixture parts. 


‘ 


AUTOMATION NOTE: Also €ustom-Built Precision 
Parts for Automation Tooling. Ask us. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-4-215-1 
April 1957 





FOREIGN 
LITERATURE 


High-Speed Machining in Russia 


Russian experience’ in high-speed 
machining is described in a new book 
published by Fachbuch Verlag Leipzig 
It begins with basic definitions and in- 
formation on the machining of metals 
particularly explaining the influence of 
cutting angles depth of cut, feed, cut 
ting speed and other such factors 

The relationship between heat gen 
erated by the cutting process and the 
discussed in the 


wear of the tool is 


second chapter, while the third chapter 
deals with cutting forces and machine 
tools. Properties of Russian-made car- 
bide tools are also discussed. Hot ma- 
chining methods are recommended as a 
means for increasing the cutting speed 
The application of negative rake angles 
A great part of the book 


covers regrinding of carbide tools and 


is explained 


the economical aspects of high-speed 
machining. References in the appendix 


disregard all work done in U.S.A. and 


in Western | urope 


Cutting Forces in Surface 
Grinding 

A new measuring method has been 
developed by H. Krug to determine 
grinding forces in the three directions 
reports on his research 
work in Issue No. 1, 1957 of Werk 
stattstechnik und Maschinenbau 


that few 


in space. He 


and 
data 
concerning surface grinding have been 


he fore his 


although numerous investiga 


indicates cutting force 


available work was 


finished 


tions were made on cylindrical grinding 


own 


The author used a lever arm system 
and hydraulic gages to measure the feed 
force, the tangential force and the in- 
feed force when grinding carbon steel 
east iron and an aluminum-nickel-co 
balt alloy 

The force (tangential 
force) and the infeed force due to the 
depth of cut, increase with the depth 
of cut. It found 


ventional metal-cutting forces, that the 


main cutting 


was contrary to con 


infeed force was greater than the tan 
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CHUCKING EQUIPMENT 
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only : at@ly as its work- 
voee mits and Wood- 
ww 
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We invite you? inspection and 


Weodworth 
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WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 
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gential cutting force commonly termed 
“main” cutting force. Forces up to 400 
lb were measured. The feed force is 
considerably smaller than the other two 
forces but cannot be disregarded as in 
the case of cylindrical grinding. The 
cutting forces on cast iron and on the 
alloy did not differ greatly, but were 
both larger than those when grinding 
carbon steel. 

The tangential cutting force decreases 
with increasing cir¢ umferential velocity 
of the grinding wheel. This holds true 
particularly at high speeds. The author 
concludes that less horsepower and 
smaller motors seem to be indicated 
when grinding at high speeds, such as 
6000-7000 fpm, than at low speeds 
However, the infeed force does not con 
tinue to decrease with increasing speed, 
but reaches a minimum at about 3600 
to 4400 fpm with subsequent increase 
when the speed is further increased 

Thus, it is not possible to increase 
the speed indefinitely because the in 
crease in infeed force puts a limit to 
such stepping-up of the speed. Defor 
mations of machine and work are 
caused by the infeed forces, making it 
necessary to build for high rigidity. The 
feed force increases with the cutting 
speed. The specific or unit cutting force 
i.e., the force per unit of chip cross sec 
tional area, is a variable quantity as in 


other metal-« ultting operations depend- 


ing on size, material and speed of the 


A VERSATILE = 


Milling Research 


The size of the built up edge on HSS 
Se milling cutters was measured by H 


Phillip for various cutting speeds and 
feed rates. He describes this pheno 
menon and other results of milling re 
search in Issue No. 1, 1957 of Werkstatt 
ure, that's the best description you could apply to a und Betrieb. 
Go & Go inserted high-speed steel blade milling cutter. At low cutting speeds of about 50 
Here's a tool that’s equally at home banging out high fpm and a feed rate of 0.6 ipm, the 
production day after day or down in the toolroom care- built-up edge extended 0.03 in. along 
fully carving out a new die. And you can use it on almost the tool face in the direction of the flow 
any material of the chip but dropped to about half 
that dimension when the feed rate was 
reduced to 0.14 ipm. Keeping the feed 
rate at 0.6 ipm and increasing the 


When blades wear, and they do, it's a simple 
matter to set them out, resharpen and put the cutter 
back in production. After you've squeezed the last bit 
of tool life out of the blades, just order new ones from 
stock and insert them in the cutter body. Blade cost is 
so low most shops keep several sets on hand all the time. 


cutting speed from 50 to 125 fpm re 
duced the built-up edge to 0.004 in. from 
0.030 in 
The author used two induction rings 
You can choose just about any style and size of attached to the arbor for measuring 
inserted HSS blade milling cutter you'll ever need from the torque produced by the milling 
the complete line of standards manufactured and stocked operations, feeding the electrical output 
by Go & Go. For specifications, ask for Catalog “F”. into an oscillograph. He relates his 
Go & Go also designs and manufactures special milling | findings for the unit cutting force to the 
cutters in quantity. Check your nearest Go & Go rep- | “half-way-chip thickness,” a concept 
resentative for details. frequently used in Europe. This is not 
identical with the “average chip thick 





ness” often used in American milling 


GODDARD & GODDARD COMPANY |e ee 


DETROIT 23. MICHIGAN 


, ; increasing half-way-chip thickness, 
Engineering and producing tools that Go & Go since 1917. 





which is defined as the « hip thickness 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-216 
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existing at the instant when the tooth 
of the milling cutter is at the half-way 
point of its path in the metal. The half.- 
way-chip thickness depends on the feed 
per tooth, the depth of cut and the 
diameter of the milling cutter. The 
auther concludes that low unit cutting 
forces are conducive to good tool life, 
at least where the tool materials of 
his test are used 

Erratic behavior of the cutting force 
in the up-milling investigations are in 
terpreted by the author as resulting 
from the compression of the work ma- 
terial before the tooth can penetrate 
enough to produce a chip. This conclu 
s10n 18 not In agreement with American 
research, where it was found that the 
tooth, rather than gliding for a short 
instant before cutting, follows a down- 
ward path into the metal 

The author also included changes in 
the rake angle of the cutters in his re- 
search. In addition he investigated the 
surface finish produced. 


Spar Milling Machine 


A special milling machine made in 
Switzerland for milling ribs for aircraft 
wings is described in the same issue of 
Werkstatt und Betrieb. The machine 
can be used for both aluminum and 
steel 


Werkstatts-Technik— 
50th Anniversary 


The current issue of the German mag 
azine Werkstatts-Technik contains 
several articles comprising a survey of 
the past 50 years, during which Werk 
statts-Technik has served the scientific 
and practical needs of tool and produc 
tion engineers. Originally established 
by Prof. George Schlesinger in 1907, it 
is considered the outstanding European 
magazine in this field 

At the turn of the century when F. W 
Taylor’s work on scientific management 
and metal-cutting investigations became 
familiar to European industry, the first 
chair in this field of engineering was 
established at the Engineering College 
of the University of Berlin, and G 
Schlesinger was appointed to fill it 
The mutual give and take between 
American and European tool engineer 
ing knowledge was thus initiated. The 
name of the magazine, published by 
Springer Verlag, was later changed to 
W erkstatts-technik und Maschinenbau 
It is now edited by Prof. Kienzle 





Latest in production, laboratory and 
research equipment will be housed in 
an ultramodern facility in Sao Paulo, 
Brazil which shortly will be manufac- 
turing welding electrodes, gas rods, 
brazing alloys and fluxes for Eutectic 
Welding Alloys Corp. to meet increasing 
industrial demands in South America 
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Kwet ALL 3 


will reduce your Fastening Costs 


rivets 


Semi-Tubular, 
Split and Shoulder 


You avoid machine down-time because 
every semi-tubular, full tubular, split, 
shoulder or special rivet is precision 
made and hand inspected to assure 
free, non-clogging movement in auto 
matic setters 


cy 


rivet 
setters 


Your fastening costs are less because 
Chicago Rivet makes machines that set 
from one to seven rivets at a time 
Riveting is automatic and may involve 
the use of special indexing fixtures 
adjustable riveting centers, and top or 
bottom rivet feeding and other mech 
anisms, controlled by solenoids or air 
< ylinde rs or both 


The recommendations of Chicago Rivet 
Engineers are most valuable. Theis 
knowledge of rivet fastening tech 
niques, gained from solving thousand 





FOR FURTHER 


of manutacturers’ fast« ning proble m 
can he Ip make your product more com 
yetitive Calling Chicago tivet 18 a 
habit formed procedure with many 
companies. You incur no obligation 
whep you use the service of Chicago 
Rivet Engineers. Send a blue print or 
sample assembly with your inquiry 


Kwet & MACHINE CO. 


9619 WEST JACKSON BOULEVARD 

BELLWOOD (CHICAGO SUBURB) ILLINOIS 

BRANCH FACTORY: TYRONE, PA 
New Rivet Catalog contains engineering data, 
list of popular semi-tubular, full tubular, split 


and shoulder rivets and popular automatic 
rivet setters. Write for copy 


INFORMATION, USE READER SERVICE CARD: INDICATE A-4-217 





Cuts screw-driving time 66% 


APPLICATION: Rotor S-02 Air Screw Drivers on vault assembly job paid for 
themselves in 8.6 weeks, RESULT: Time per unit with former hand screw drivers 


was 13 seconds. With the 2000 rpm S-02 PRC, it is 4.4 seconds. 


Rotor 8-02 screw drivers and nut setters are available with three ctypes 
of drives, with reversible or non-reversible motor, lever or pistol throttle, and 
with long or short angle head (with six different spindles). At least three speeds 
for each model. All models are quieter. Ask for a demonstration on your job 


Bulletin 46 free on request. The ROTOR TOOL Company, Cleveland 32, Ohio. 


/ 
Rotor Air Tools: Assembly Tools « Drills + Small Wheel Grinders ¥ 
Straight Grinders + Vertical Grinders «+ Scalers + Chippers « Rammers 


Rotor High-Cycle Electric Tools: Grinders «+ Polishers + Sanders \ == CLEVELAND, OHIO 
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lechniques and materials 


for low cost tooling 


By F. S. Altman 


Production Engineering Activity 
Fisher Body Div. 
General Motors Corp. 


Detroit, Mich. 


‘ 
= IS OF PRIME IMPORTANCE in the 
manufacture of any product. In today’s 
highly competitive market, the manu 
facturer who can reduce costs while 
maintaining quality and style appeal 
in his product is the one who will re- 
ceive the greatest return for his efforts 
This fact has become increasingly evi- 
dent with the return of a buyers market 
in almost every line of consumer goods 
Many groups make up the task force 
which attacks problems of automobile 
body manulacture. [hese include man- 


agement, product engineering, tool 


engineering, construction and produc- 
tion groups, Fig. | 
Rapid 


created the need for a specialized and 


expansion of industry has 


concentrated study of each phase of 
product aud tool processing. The 
grey of tool engineering is the result 
of this more analytical approa h for 
attacking production problems. In 
many organizations the tool engineer is 
responsible for planning and provid 
ing all of the tools, machines and 
processes for manufacturing the prod 
uct. In carrying out these responsibili 
ties, it is necessary for him to coordinate 
his efforts with all other groups in the 


manufacturing organization 


Produc 
Fig. 1. 


production organizations. 
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To meet the demands of his work, 
the tool engineer must have an active, 
inquisitive mind and a broad knowledge 
of manufacturing processes, tools and 
equipment. He must have an inner drive 
that keeps him in a state of constructive 
discontent, which in turn stimulates new 
methods, new materials and new tools. 
lool engineers working for different 
organizations are in as much competi 
tion with one another as their finished 
products. This competition has been 
responsible for the development of many 
of the present day tooling techniques 
and materials 


Forward Planning 


While many industrial organizations 
have not planned tooling requirements 
much in advance of actual need in the 
past, today advanced planning plays an 
important part in tool cost reduction 
Forward planning is a systematic pro 
cedure of forecasting tooling needs 
based on analyses of past tooling pro- 
grams and projected plans for the new 
realized because 


model. Savings are 


forward planning permits advance 
ordering of raw materials, tooling stand 


irds and commercial items so they can 


4 
Productio 


Coastruction 


To organize the manufacturing program manage- 
ment holds meetings with engineering groups, tooling and 


S 


Fig. 2. Die tryout results in sample stampings that are 
mated to check fit and accuracy of reproduction. Wind- 


be delivered as required. 
Communications is another phase of 
manufacturing sometimes overlooked in 
the search for worthwhile savings. In 
a large corporation the flow of informa 
tion, data and directives takes on huge 
proportions. Each division, plant, 
activity or department must coordinate 
its activities toward the same _ goal 
Communications must be organized to 
feed forward and back, to provide full 
information for decisions as well as to 
transmit decisions rapidly and clearly 
Misunderstanding regarding production 
schedules, incorporation of engineering 
changes, cancellations and quantities of 


tools can be costly 


Tooling Methods 

Production line manufacture’ has 
created problems of interchangeability 
of parts with economy. This has re 
sulted in a family of models, gages 
templates and similar aids which are 


‘known as coordination equipment. They 


are used for checking, spotting, gaging 
and otherwise assisting in construction, 
maintenance or inspection of manufac- 
turing tools and equipment. Coordina- 
tion equipment facilitates economical 


shield upper frame is shown. 
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What 
other tool 


companies 





consider | 
“SPECIALS” 


(IN DECIMAL SIZES) 


... WE 


OCK AS 
ANDARD 


Thousands of chucking and 
Stub Reamers by the .001 
in Stock ready for the pre- 
cise job. Why buy or make 
“SPECIALS” when you can 
BUY from STOCK — over 
night. 











IN EMERGENCY 
Telephone 
Ulbertyville 2-4200 

















TWENTIETH CENTURY 
MANUFACTURING 
COMPANY 


BOX 429.TE 
LIBERTYVILLE, TLL. 
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OLD METHOD 


R REINFORCEMENT 
om oe 

¢ “PLASTIC 

a, | FACE 


SLAG AGGREGATE 
FORMING BOND 


NEW METHOD 


Fig. 3. Typical of tooling trends is use of plastic face in die model take-offs. 
Result is improved dimensional stability, greater impact strength and wear 
resistance and improved transfer characteristics. 


manufacturing tools and checking equip 
ment. It affords a fast and accurate 
way of transmitting sheet metal con- 
tours, holes, lines, openings and loca- 
tions. It also establishes a means of 
controlling quality and the relationship 
of component parts in tools, so that 


assemblies will fit properly, Fig. 2 


Types of Materials 


Selection of materials best suited for 
construction of tooling aids is an im 
portant problem. Generally, materials 
are selected on the basis of the use to 
which they will be put and secondly the 
cost of their manufacture. Initial ma- 
terial cost is usually disregarded unless 
its selection means expensive pattern 
in foundry work. Construction costs 
are much larger than material costs and 
more dependent upon the ty pe of ma 
terial selected 

Those requiring little work or auxili 
ary equipment in pouring, fitting, ma 
chining to contours are most desirable 
from the standpoint of economy for 
model as well as checking fixture con- 


Wood plastic, alu 


minum and steel are the materials most 


struction plaster 
commonly used 

Wood is used primarily because of 
low material and construction cost. It 
is easy to work, a good duplicator of 
contours and quick to construct. Die 
models, spotting blocks and frames for 
low cost tooling are generally made of 
mahogany. Hammer forms are built of 
laminated poplar and maple with or 


without metal inserts, while patterns 
temporary spotting blocks and plaster 
model frames are made of white pine 


It is affected 


by climatic conditions which impairs its 


Wood has some limits 


accuracy over long periods of time. A 
more recent development is a_ plastic 
impregnated mahogany laminate which 
overcomes some of these objections 
Plaster is also used because of low 
material and costs. It 


requires little auxiliary equipment in 


construction 


pouring and is a good duplicator of 


contours. Transfer models, splashes and 
Keller models made of plaster are used 
in tool and die construction. They are 
classified as temporary tooling aids 
because they retain their accuracy only 
for short periods of time. 

Plastics are relatively high cost ma- 
terials compared to metals currently 
These costs are offset by the 
savings in construction time, labor and 
weight. Epoxies have excellent adhe- 


sive qualities, cure at room tempera- 


in use 


ture and have little or no shrinkage. 
Models, gages, drill jigs, checking fix- 
tures, trim fixtures and plastic panels 
are constructed of epoxy resin laminated 
with fiberglass cloth. 

Polyester resin laminates are used for 
water test shields, paint spray masks, 
trim fixtures, mold and other applica- 
tions where accuracy is less important. 
rhey are similar in physicals to epoxies 
except for shrinkage and lower cost. 
Low production draw dies, forms, 
back up blocks for drill fixtures and 
molds are made of phenolic casting 
resins 

Plastics have limitations and should 
They 
addition to 
Fig. 3. 

Aluminum is used alone or in com- 
bination with plastics, steel and other 
metals 


not be considered as cure-alls 
ire however. a welcome 


the list of tooling materials, 


Its combined material and con- 
struction cost is reasonable enough for 
consideration in tooling. Checking 
fixtures for doors, deck lids, roof rails, 
etc. are constructed of aluminum cast- 
ings on steel frames. A special mix, soft 
aluminum, is used for shaping to con- 
tour easily. The cast aluminum frames 
body contour facings are 
used for checking detail parts. Light 
weight, strength and workability of 
different materials are teamed to 
achieve accuracy, quality and porta- 
bility. Undesirable qualities of alu- 
minum are its softness which results in 
damage if improperly handled. 

Steel, of course, is one of the most 
common materials used in construction 


with epoxy 
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of tools, models, gages and checking 


fixtures. It is especially appropriate 


for high volume tools because it will 
withstand severe use and abuse. The 
tool engineer is continually faced with 
a problem of investigating and devising 
new ways and means of utilizing ma- 
terials to the most economi 


He is 


tooling and its 


advantage. 
with the 
eflect 
Thus strength without weight 


concerned weight ot 


upon operator 
fatigue 
becomes a criterion for tool design 

Prototype 
different 
tooling, 


body tooling is somewhat 


from low volume ‘production 
methods 
limited 
number of bodies of each style and line 


are produced, 


despite similarity -in 


and equipment used. Since a 


hand tools and manual 
usual. Ordinarily only a 
few low cost Kirksite 


operations are 
dies are made to 
draw panels which cannot be made on 
hammer forms. Laminated wood and 
Kirksite hammer forms are used to keep 
costs down. Tool room methods are used 


to assemble parts in fixtures 


Future Developments 
What tool 


in the 


engineers will be using 


future is somewhat dependent 


upon industry and product engineers. 
Industry cannot become stagnant. Con- 
tinued research in new and improved 
products necessitates similar develop- 
ment in field of tool engineering. 

of be 
of all 


casting 


Plastics show further promise 
of the 
materials 
is still in the 


coming one most versatile 


tooling Investment 
development stage and 
bears watching for more precision and 


economy Aluminum, magnesium and 


titanium have already found a place in 
tooling where a combination of light 


weight and workability are required 
Use of commercial stock sizes 


over looked 


complex and larger sections 


and ex 
More 


being 


trusions cannot be 
extruded and tooling plate may save 
many machining operations 

Powder metallurgy, chemical milling, 


electrical erosion and metal bonding 


with special adhesives or plastics are 
other new processes which may soon be 
come important in tool construction 


To build the 


must 


product, tool engineers 


provide the type of equipment 
which will do the best possible job most 
economic ally Tooling can only be de 
signed within limits that assure a quality 
product. Quality can be achieved only 
through coordination of produc t, process 
and tool engineering. It is necessary to 


recognize the need for close collabora 
tion between product and tool engineers 
From @ paper presented at the February, 1957 
meeting of the Detroit section of Society of 
Automotive Engineers, Rackham Blidg., Detroit 


Mich 
Vv v v 
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Groove cut in shaft 
of fully assembled engine 
with WALDES TRUARC GROOVING TOOL 


yviond \ever (Rotates rear bearing 

housing in threaded stand, importing 

axial movement to rear of grooving too!) 

Precision switch € nes 
sternal goge “| 
Adjustabie stop 
~~ 
r " y Rear bearing stand 
Front support housuag, 

Reor bearing housing 


* 
Grooving tool | 


+ 
i? 
{ Taper socket 


& Srive belt { ratesting = 


Gasoline engine 
Spit bushing 
holding stand 
41 
f “HSS Too! bit 


Too! bit. \ ee 
orm lever 








~———- 


r bone motor 


To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+ .033” —.000”) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 


U.S, PAT 
2,411,426 


and using a tool that rotates— 
the Waldes Truarc Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for. 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately...so cost-saving, it often 


pays for itself on a single small run! 


Write now for 20-page manual con- 
taining full information on Waldes 
Truarec Grooving Tool. 


WALDES 


TRUARC 


GROOVING TOOL 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. 


= od 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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FOR OPTICAL GAGING | 


Mdee 


MULTI-USE FIXTURE PROVIDES LOW 
COST STAGING FOR MANY SMALL PARTS 


P. Multi-Use Fixture 
all types of optical 


comparators 
Double Vee 


Wide Vee 


Shelf Block 


Standard Vee 
Top Vee 


Photo courtesy Eastman Kodak Co 


0.G.P’s NEW Multi-Use Fixture has replaceable part holders 
designed for holding many types of small parts. Standard 
holders in varying sizes and shapes are available (see drawings 


above). Quickly locks into keyway with clamp 


EVERYTHING 
TO MAKE YOUR 
OPTICAL COMPARATORS 
MORE USEFUL 


USE THIS COUPON TO GET HELPFUL INFORMATION 


OPTICAL GAGING PRODUCTS, INC 
26 Forbes Street, Rochester, New York 
I'd like more data on the NEW O.G. P. Multi Use fF 


Name Title 
Firm 
Street and Number 


City 


SPECIALISTS IN PROJECTION GAGING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-222 





The Role of Scientists 
and Engineers in Society 


By L. R. Hafstad 
V. P. Research 


General Motors Corp. 
Detroit, Mich. 


Working scientists cling stubbornly 
to the faith that they somehow are con- 
tributing to human comfort and happi- 
ness and that however stumbling the 
progress, this progress is upward. Many 
predictions are made as to the high 
standard of living which will be obtain 
able in a few decades. Shortages of raw 
materials have been emphasized, but 
technological ingenuity is such that so 
far as material prosperity is concerned 
the possibilities do indeed seem limit- 
less 

Much has been written about the 
shortage of scientists and engineers. 
rhis world-wide problem is most acute 
where development of technology is 
most intense. It would seem axiomatic 
that the brave new world of plenty can- 
not be attained without an adequate 
supply of scientists and engineers. It 
seems somewhat surprising that so 
much campaigning and propaganda 
should be necessary to correct a short 
age so obvious 

his country is now belatedly begin 
ning use a potent force-—-the incen 
tive system—to correct the shortage. 

Ihere seems to be a tacit assumption 
that the purpose of the kind of society 
desired is one which gives greatest good 
to the greatest number. Society has 
seized upon technology as a clearly ap- 
plicable means to this end. One would 
then assume that society, more accurate- 
ly the nontechnical controllers of that 
society, would as a matter of enlight- 
ened self interest pay particular atten 
tion to education and training of an 
adequate supply of what they refer to 
as “technicans.” 

Instead it is the technicans, scientists 
ind engineers, who have been calling 
for an increase in supply of talent even 
though it would be to their own self 
interest to restrict this supply of skills 
ind thus improve their bargaining posi- 
tion 

In this society progress is demanded, 
in fact it seems to be taken for granted 
is a law of nature, but there are in- 
fluential people who seem to be doing 
their best in the education process to 
escape or circumvent science and tech- 
nology whic h alone can make progress 
possible. What is serious and more dan 
gerous than the shortage in the long 
run, is that the mass of population, who 
in a society dedicated to the greatest 
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good for the greatest number, must in 
the end control it, remains in ignorance 
of the foundations on which that society 
1s based. 

In contrast to the studied compla- 
cency of educators and humanist, to the 
scientist progress represents work. He 
is convinced that further progress can 
not be made without struggle. To him 
there is nothing automatic or guaran 
teed in the comfortable and continuous 
progress, which the humanist and pro- 
gressive educator seem to take for 
granted. 

Since society has chosen for itself a 
kind of civilization overwhelmingly de 
pendent on advances in science and 
technology, education for the rest of the 
citizenry should include a basic under 
standing and appreciation of techno- 
logic al society, both its strengths and 
limitations 

In fact those who have done should 
teach, and accordingly those who have 
taken an active part in creating the 
technological society should be _ best 
able to interpret it for others. Unfor 
tunately the shortage of technical talent 
exerts great pressures upon individuals 
skilled in those fields to concentrate on 
technical problems. Since scientists 
ind engineers are notoriously inarti 
ulate, a suitable education should in 
clude a heavy concentration on the arts 


of communication 


Difference Between Scientists 
and Engineers 


Even simple and basic things as a 
relation between research and engineer 
ing, technology and standard of living 
or progress and incentive are not un 
derstood 

The business of the researcher is to 
get really new information. A scientist's 
work is completed when an item of in 
formation is established and recorded 
The same man who makes a discovery 
may chose, or be persuaded, to attempt 
to apply it to a practical problem. In 
this case he ceases to be a scientist and 
works essentially as an engineer. He is 
motivated not internally as a scientist 
but externally by society. The distine 
tion is made to counter the argument 
that it is the scientist who has created 
the complexities of modern industrial 
civilization. It is society‘ itself, and 
particularly nontechnical elements, 
which creates the demands which are 
the motive force behind technology. 

Thus there is a continuing divergence 
in point of view between the sciences 
ind the humanities. With the sciences 
through the mechanisms of technology, 


being called upon to make an ever in 
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BAKER 


AUTOMATION 


Best in the long run 


Practical in-the short 
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THIS BAKER SPECIAL 


ups production to 75 main bearing cap assemblies per hour. 


Operations are: drill, ream, mill, tap, assemble dowels, and 


separate all automatic. 


OLD TIMERS’ CORNER 


Remember when 
Baker made nothing 
but gear-feed drill 
ng machines? Quite 
a contrast with 
modern Baker spe 
cials—the bulk of 


Baker output today 


FOR FURTHER INFORMATION 


BAKER BROTHERS, INC. 
Dept. TE-457, Toledo 10, Ohio 


Send me data on automation tl 


Baker Spe ia Maker 


whine 


USE READER SERVICE CARD; INDICATE A-4-223 
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lapping me 
on flat 


SYV7TRON 


LAPPING MACHINES 


Low cost, High speed lapping and polishing of 
parts in production quantities. 





Syntron Lapping Machines save many man hours, and cut 
production costs by producting metallographic finishes and 
precision flat surfaces on component parts in production 
quantities. Their gentle vibration with variable speed con- 
trol assures a positive polishing action on parts or samples 
where metallographic finishes are required 


Investigate how Syntron Lapping machines can cut your 


production costs 


Easily installed—no expensive grinding equipment neces- 
sary. Low cost, dependable operation, 


Other SYNTRON Equipment of 


proven dependable Quality 


POWER CONVERSION 
UNITS 


SHAFT BATTERY 
SEALS CHARGERS 


— a 
_—— 


Write for complete catalog data—FREE 


SYNTRON COMPANY 


340 Lexington Ave. tl tale oe 2 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-224 
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creasing contribution to society as speci- 
fied by the humanists, there is serious 
cause for concern in the fact that the 
educational system at the elementary 
and secondary levels seems to be out of 
step with the foreseeable needs of such 
a society. Desire for progress cannot 
be reconciled with lack of attention to, 
and an incentive for, students of excep- 
tional ability. Desire for progress is 
inconsistent with the trend toward ef- 
fortless education and the substitution 
of pastimes for disciplines 

Finally, the assumption that a larger 
and larger population can be supported 
on and by the work of a smaller and 
smaller fraction of highly trained crea- 
tive specialists leads to a social struc- 
ture like that of an inverted pyramid 
Even more acute than the current short- 
age of scientists and engineers is the 
shortage of people who both can and 
will carry responsibility 
From a talk given before the Scientific Re 
search Society of America at the annual meet 
ing of the American Association for Advance 


ment of Science, 1515 Massachusetts Ave 
Washington 5, D. C., December, 1956 
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Applications of 
Shell Molding 


By H. G. Sieggreen 
Chief Engineer 

Central Foundry Div. 
General Motors Corp. 
Saginaw, Mich. 


Shell molding is particularly advan- 
tageous for quick and simple produc- 
tion of complicated molds, such as those 
requiring narrow and accurate passages 
and cross section. It is practically im- 
possible to produce certain parts in 
other way without prohibitive costs. 
This is especially true of ferrous metals. 

Ihe process derives its name from 
the physical nature of the mold, which 
is a shell or wafer of sand bonded by 
phenolic resin into which the metal is 
poured, Fig. 1. As this section shows, 
the thickness varies through the mold, 
depending on physical characteristics 
of the casting and type of metal being 
poured. 

The process represents one of the 


* f 


Fig. 1. Section through an assembled 
shell mold. 
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greatest foundry developments of mod- 
ern times. While many small castings 
are produced by this method, such as 
adjuster nuts for steering components 
bell bodies, et 
larger parts which are being produced 
by this method 


_ there are also intricate 


The improved casting 
accuracy generally results in elimina 
tion of some machining operations. 
When machining is needed, the more 
accurate shell molded castings provide 
more positive chucking, higher cutting 
speeds, increased production and lower 
tool costs. Less metal is removed, also 

A major advantage of the shell-mold 
process is the reduction in the numbez 
of subsequent machining operations re- 
quired to complete a part. 

Surface finish is such that fine en- 
graving can be duplicated and 250-300 
microinch surface finish can be attained 
under controlled conditions. On some 
parts where contoured areas formerly 
required profile milling, shell castings 
have eliminated the need for this costly 
machining operation. Even when ma- 
chining is necessary, over-all casting 
accuracy permits the use of minimum 
finish stock 


for roughing cuts on most surfaces and 


This eliminates the need 


in some cases, only a grinding operation 
is required 


Typical Production Shell Castings 


A part for an automatic transmission, 
Fig. 2, was formerly made of aluminum 
die castings, but the steel piston rings 


Fig. 2. Governor body casting (left) 
and machined part. Stock allowance 
on this and meeting bushing is 1/32 
inch, and less. 


used in conjunction with the aluminum 
governor body caused excessive wear in 
the ring grooves. It had not been pos- 
sible in the past to cast these parts in 
gray iron because of the difficult coring 
involved. However, shell molding has 
made this a relatively simple job to 
cast, and several million of each part 
have now been produced 

Of special note is that a hole is cored 
completely through the larger casting, 
Fig. 2. The portion of the grooves cast 
by the core must be in perfect align- 
ment with that made by the cope shell. 
The minor diameter of the core is %e 
in., and this diameter, machined to % 
in. by the casting user, obviously allows 
little for casting or machining errors 

The production of automotive crank- 
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shafts, Fig. 3, by the shell process has 
permitted car manufacturers to increase 
maximum horsepower through increas- 
ing piston size and length of stroke 
without major changes in any of the 
other engine parts 

With a shell-cast crankshaft, it is now 
possible to flare the counter-weights to 
any desired width to achieve maximum 
Shell-cast crankshafts 
are produced with extremely narrow 


balancing effect 


spaces between the counterweights. An- 
other advantage is that draft angles of 
less than 4% deg are commonly used 
All these factors make is feasible to 
produce the eight counterweight shafts, 
which many engineers favor because of 
their ability to decrease crankshaft de 
flection and main-bearing loads. With 
shell-cast 


crankshafts can now be made even for 


pearlitic malleable iron 


the extremely difficult V-6 engine 


Fig. 3. Crankshaft molded by the shell 
process. Top shows casting before 
machining, weight 64 Ib. Bottom, 
machined shell molding, weight 34 Ib. 


From the standpoint of machining, 
shell-cast crankshafts present substan 
tial savings. On some designs, it is 
possible to eliminate the cheeking on 
the sides and the turning operations 
on the outside diameters of the coun 
When these 


operations are 


ter-weights. machining 


necessary lo attain 








Precisiou CIRCULARITY GRINDING ATTACHMENT 


Simple, speedy set-ups on this accurate attachment 


You Can Grind Tools 


permit fast and easy grinding of form relief, a combina 


tion of form and radial relief, tapered cylindrical and 


straight cylindrical. 


Model 500 Circularity Grinding Attachment is faster 
greater adapta- 


easier to handle—has positive control 


Like These On A 
DETROIT REAMER 


CIRCULARITY GRINDING 


bility—rugged construction—is engineered and built to 


provide the finest precision work. 


ATTACHMENT 


Giip-Tip CENTERS -Reploceable Carbide Tips 


CHECK THESE FEATURES 
1. Long-life holders 
2. Reduced machine down-time 
3. Replaceable carbide tips 
lower operating costs 

. Carbide tip concentricity 
accurate to .0003” 

. No regrinding of holder... 
only carbide tip is reground 
Replaceable carbide tips 
cost less to stock. 


780 WEST MAPLE ROAD °* #.0. BOK 174 


BIRMINGHAM, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-4-225 





1S pi eferred qe 4 I 


when comparison . be a 


is made 


For fast, accurate measurements, 
Ames Dial Comparators are the 
choice of quality control men every- 
where. You get definite, impersonal 
readings directly from the dial. 
There's no guesswork or figuring. 

Special comparators are available 
for measuring resilient materials 
such as rubber, paper, etc., and for 
measuring non-yielding materials 
such as sheet metal, glass and plastic. 


Write for complete details. 


Reps: sentatives in prin ipal ¢ ities 


.BCAMES CO. 


C > 30 Ames Street, Waltham 54, Mass. 
wy 


MANUFACTURERS OF MICROMETER DIAL GAUGES @ MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-226 
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maximum counterweight thickness and 
diameter, only a minimum of stock 


need be removy ed 
Conclusions 


Shell castings generally are slightly 
more costly than conventional green- 
sand castings, mainly because of the 
phenolic resin used as a mold binder 
Considerable research work is under 
way to develop new and less expensive 
binders which reduce this cost. Even 
at the present resin cost, some castings 
can be produced at a cost comparable 
to, or lower than, green-sand castings 
This is particularly true when cores 
can be eliminated. 

From a paper No. 56-A-94 given at the 195¢ 
Annual Meeting of the American Society of 


Mechanical Engineers, 29 W. 39th St., New 
York 18, N. ¥ 
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Human Engineering Cuts 
Industrial Accidents 
By Theodore F. Hatch 


Professor of 
Industrial Health Engineering 
University of Pittsburgh, Pa. 


Machinery, which today causes one 
third of the permanent partial injuries 
suffered by industrial workers will be 
come an even more important factor in 
accidents and injuries as mechanization 
and automation are stepped up. To 
minimize the likelihood of human et 
rors, it is necessary to design machinery 
to that end. Among factors contributing 
to accidents are poor lighting, excessive 
noise, vibration, monotony of operation 
and failure to adapt machine dimen 
sions to human dimensions 

Pushing the wrong switch button 
among a battery of identical buttons 
reflects an engineering rather than an 
operator failure. A truck accident re 
sulting from failure to apply brake 


soon enough may be caused by re 
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stricted leg room for the driver, as well 
as by inattention to the job 

Engineers must take the lead in 
translating information from the bio- 
sciences into useful terms for engineer- 
ing application. 

Lack of an adequate body of knowl- 
edge of human capacities and behav- 
iors can be attributed to two factors 
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failures of engineers to achieve a deep 
understanding of the anatomical, phys- 
iological and psychological problems 
involved; and failure of bioscientists to 
recognize the need to work with indus- 
trial engineers on the problem. 

Ihe solution may lie in a field of 
activity born during World War II and 
known as human engineering. 

It is built upon the basic sciences of 
inthropometry, physiology, psychology 
ind related fields. Of particular sig- 
nificance to engineers in this develop- 
ment is the repeated demonstration of 
quantitative relationships between ex- 
ternal stress and human response, many 
of which can be accounted for on a 
national basis and even expressed in 
terms of biological equations. 

From a paper, No. 56-A-46, given at the 
annual meeting of the American Society of 


Mechanical Engineers, 29 W 49th St New 
York 18, N. Y., November, 1956 
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Plastics For High 
Temperature Use 


By Gerald E. Dedson 
Engineering Supervisor 
H. I. Thompson Fiber Glass Co., Inc. 
Los Angeles, Calif. 


Missiles and aircraft are beginning to. 


approach a velocity that has the de- 
signer wondering what materials he will 
have available to withstand the terrific 
heats generated by surface friction. In 
a number of applications, where severe 
temperature resistance is required, plas- 
tic materials have been replacing 
metals. The prime reason why plastic 
materials have been successful in with- 
standing extreme temperatures for short 
periods of time is due to the high 
specific heat of the resinous materials. 
Physical properties of plastics have also 
been of tremendous significance in al- 
lowing the materials to be used in appli- 
cations contributing to structural integ 
rity of aircraft components 

Perhaps the most commonly used 
plastics for high temperature applica 
tions are phenolic resins. They have 
been used with glass, asbestos and re 
fractory reinforcements 

Silicone resins have been showing 
increasing possibilitic s hee ause of new 
curing methods Thev have been used 
with both glas ind asbestos although 
they have shown tendencies to deteri 
orate laminates made up using refrac 
tory reinforcements New finishing 
methods and control of residual acidity 
has shown promise of better results 
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Some new high temperature epoxy 
resins have been showing much promise 
due to higher physical properties and 
ability to take great temperature shock. 
[hese materials may make possible 
parts at much lower tooling costs, since 
they can be cured at contact pressures 
High temperature polyesters have been 
used in applications where electrical 
transmission is required through parts 
subjected to high temperatures 

In order to fully appreciate com 
plexity of design applications of ma 
terials subjected to these temperatures, 
one must become acquainted with the 
many variables affecting both tempera 
ture and erosion resistance of these ma 
terials. There are many more resins 
and combinations that might be used in 
these applications. The difficulty of 
processing or lack of knowledge as to 
physical properties have excluded them 


up to present, however 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
INDICATED AT 
EACH ABSTRACT | 


ORGANIZATION 
THE END OF 


At best, results from reinforcements 
are somewhat confusing. In thin lami 
nates, asbestos materials have proved 
superior under tested conditions. Con 
trarily, better results have been obtained 
with chopped glass fabric coated with 
phenolics in thick parts. Amazing re 
sults have been obtained using refrac 
tory reinforcements where it is de 
sirable to protect a metal surface from 
pure heat 

Some results obtained at present in 
clude successful resistance to tempera 
tures in excess of 10,000 F for short 
periods of time; controlled erosion after 
molding starts to burn 


Many applications have proved satis 
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There is a difference 
in end mills... 
MELIN end mills! 
Proof of this 

is evident in the 
continued increase 

in MELIN popularity. 
The growth in 

MELIN tool acceptance 
was by no means an 
accident 

..» The secret 

is in CONSISTENT 
QUALITY. This 
standard of Quality 
assures you better 
performance... 
longer lasting 
performance... 
CONTINUOUSLY... 
from one shipment to 
another. 

Next time you order 
end mills... 

specify the finest... 

















Representatives in principal cities. 





specify MELIN. 


MANUFACTURED IN 
TWO, THREE AND FOUR 
FLUTE TYPES. 


MELIN TOOL 


COMPANY, INC. # 


3372 West 140th Street 
Cleveland 11, Ohie 
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Get finer accuracy plus 
a guaranteed wear factor 
at no additional cost! 


Elistrom chromium plated gage blocks 
are now unconditionally guaranteed 
to be “minus nothing” from nominal 
size in accordance with these exclusive 
new standard accuracy tolerances... 


“W"'—WORKING ACCURACY BLOCKS 
Measured Length: +.000008"/—.000000” 
E strom Parallelism: .000004’—Flatness: .000004” 
Gage Block “| —-INSPECTION ACCURACY BLOCKS 
Measured Length: +.000004"/—.000000” 
P-Veteitig-len'/ Parallelism : 000003” —Flatness : 0000003" 


4 — “LL —LABORATORY ACCURACY BLOCKS 
oo G uara nte e Measured Length: +.000002”/—.000000” 
Parallelism: .000001"—Flatness: .000001” 


@ Available in standard sets of from 8 to 92 blocks in 
both square and rectangular styles with or without 
basic gage block accessories Write for prices today! 


Never before have gage blocks been offered as standard with all deviations 
unconditionally guaranteed to be on the “plus” side of nominal block size. 
And never before have you been offered these three exclusive benefits: 
t Positive assurance against receiving “minus” blocks . . . blocks that are 
actually “worn” undersize during manufacture before they are ever used. 
@ A basic built-in wear factor equivalent in millionths to the full minus 
tolerance invariably specified as standard for all other makes of blocks. 
@ An absolute guarantee that every new Ellstrom gage block will start 
wearing toward its nominal marked size rather than away from it. 
Bear this in mind, too. These are Elistrom Standards, not special blocks. 
And they are available now at no increase in price to bring you even finer 
accuracy, longer useful life, and lower gaging costs. 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 
"Measuring in Millionths for Three Generations” 
22038 Beech Street ¢ Dearborn, Michigan 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-228 





tech digests 


factory in the 4000 to 5000 F tempera 
ture range. Such parts as fins, motor 
liners, control surfaces, guiding vanes 
and heat barriers are typical. These 
parts have been exposed at times up to 
one minute in duration and at erosion 
velocities equal to Mach 4 and 5. 

All of these applications and known 
results point to the need for a great 
deal of new and more comprehensive 
studies relating to interaction of effects 
of the variables resulting from manu- 
facture. While much more needs to be 
learned the preliminary uses indicate 
that this may be a very promising field 
for many types of plastics 


From a paper given before the 1957 annual 
meeting of the Reinforced Plastics Division of 
the Society of Plastics, In 250 Park Avenue 


m. Us 87, Oe 8 
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Maintenance in Small 
Plants 


By William C. Wallin 


Chief Plant Engineering Dept. 
Western Electric Co., Ine. 
Winston-Salem, N.C, 


Maintenance in small plants is a 
creative challenge because of many 
conditions that are not found in larger 
plants, such as problems arising from 
management, personnel and operating 
practices 

During recent years top management 
has been increasingly focusing attention 
on better methods to improve the execu- 
tion of plant maintenance. It is highly 
important since plant and equipment 
maintenance costs now average more 
than 5.0 percent of the net sales dollar 
for more than 50 major industries 

Average maintenance expenses con- 
tinue to increase rather than decline. 
Increased mechanization, the push but- 
ton plant, higher speeds, higher pres 
sures and temperatures, new materials 
handling equipment, instrumentation 
electronics, while reducing direct labor, 
increase and further complicate the 
maintenance problem 

Management methods and control de- 
vised for production operations must 
also be applied to maintenance. The 
opportunities for cost reduction in the 
maintenance departments of industries 
is substantial and one that should 
receive constant attention , 

Proper organization for maintenance 
should be designed to 


1. Reduce excessive clerical work on 
part of crafts and supervision 


Minimize travel time 
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}. Promote versatility in maintenance 
cralts 

4. Provide close coordination between 
maintenance and production de 


partments 


In considering planning and schedul 
ing, few companies plan their maint 
nance work to the degree that they plan 
them produc tion. Many operate on the 
fire house principle. Maintenance plan 
ning can be both practical and highly 
effective. kx perience has shown that 
planning the work of maintenance 
craftsmen and crews will improve man 
and machine effectiveness as much as 
10-30 percent. In the average industrial 
plant, 80 percent of the maintenance 
work load can be planned in advance 

Maintenan c work can be sé heduled 
from day to day in much the same 
way as production operations are 
planned. The important consideration is 
to provide the foreman with a means 
whereby he may attain maximum utiliza 
tion of available manpower and equip 
ment, make adequate preparations for 
tools and parts, and to plan his work so 
that production operations are intet 
rupted to the least extent possible 

An effective program tor productive 
maintenance requires careful study of 
property, machinery and equipment. To 
i degree, breakdowns can be anticipated 
and repairs and overhauls can be pet 
formed on a planned basis. The major 
factors in productive maintenance are 
scheduled inspections and lubrications, 
coupled with timely minor repairs thus 
preventing large-scale repairs. Basically, 
the following procedures are necessary 
to install a satisfactory maintenance 
plan 


l. All 


should be numbered for identifica 


machinery and equipment 
tion 

Equipment record cards should be 
maint iined for eat h piece of equip 
ment, including motors, showing 
date of installation, hp, name plate 
data, costs and other 
data 


pertinent 


Equipment record cards, or equiva 
lent should be kept in open file. 
Each card should indicate inspec- 
tion and lubrication frequencies, 
{outine inspection and oiling 
routes should be determined, clear 
ly defined and scheduled 

Repair costs should be analyzed at 
specified intervals permitting man- 
agement to determine whether: 
Routine inspection and oiling fre 
quencies are correct, or 

A major repair job is required, or 


It is more economical to replace 
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equipment concerned 
6. Complete set of equipment records 
should be ke pt 


the repair history and repair costs 


running record of 


on all major pieces of equipment 


Maintenance costs by departments are 
important lor comparative purposes, as 
well as being a direct aid in establishing 
budgets. Reports, however, should be 
simple, informative, and factual 

Incentives can be applied to mainte 
nance work to secure the added coopera 
tion of the maintenance employees. Par- 
ticularly, where incentives for produc- 
tion employees exist, a company may 
find it highly desirable to provide in- 
centive opportunities to maintenance 
and other indirect employes. The pro- 
ductivity measurement feature afforded 
by time standards provides a basis for 
incentives and a means of sharing cost 


reduc tions with maintenance employees 


Down time is highly important as a 
standard against control. In some 
plants, the effectiveness of both pro 
duction maintenance and work sched- 
uling may be measured by the operating 
performance of certain key units. 

Maintenance, as a function, ordinarily 
should be responsible to the plant engi 
neer. The plant engineer should not be 
a part of the plant production organiza 
tion. The reason is obvious; it’s not a 
human trait to report one’s own faults 
or failures to top management Separa 
tion of production and maintenance 
engineering forces will serve to keep 
management informed of such things 
as improper use of equipment or inade 
quate lubrication. A maintenance super 
intendent or foreman may or may not be 
needed under the engineer, depending 
on the plant's size 


There are two types of maintenance 








YOU GET 


OVER TAP 
PERFORMANCE 


YOU GET ONLY 


Ya nrar 


WITH SINGLE TEMPERING 


% A TAP 


WITH DOUBLE TEMPERING 
(industry standard) 


VULit VALUE TAPS * 


WITH S 0 © S$ N " R TRIPLE TEMPERING 


yy The mark of Triple Tempering 





OTHER SOSSNER EXCLUSIVES 


Triple Tempering —a standard with Sossner © ele BI 


—delivers a tougher, more reliable, 
longer lasting tap...less chipping...less ©PIRAL 5 


breakage. 


For FULL VALUE TAPS 


t Super-Lubricant 





TA 


The most complete line 


insist on SOSSNER. 


SOSSNER TAP & TOOL CORPORATION | 
29 BROADWAY. LYNBROOK. L./.. N.Y. 


FACTORY WAREHOUSES IN NEW YORK AND LOS ANGELES + DEALER STOCKS IN OTHER CITIES 
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Eliminate === 
Multiple pee 
Trimming eS 


Operations... 


Increase output...reduce costs! 


Costly, Ume-consuming trimming and Shapes—fountain-pen ferrules, artillery 
notching operations can be done in one cases, watch cases, burial vaults, auto 
operation with a Brehm Trimming Die. motive, kitchen, radio and television 
Don't worry about stock thickness. accessories and parts. Almost anything 
Edges will be of full thickness—clean, you need trimmed. 


flac, without burrs or distortion at the so is 
A Brehm “Shimmy” Trimming Die 


with angular cams, cuts four ways in one 
press stroke, handling straight or cury ed 
edge contours, with multiple notches 
and projections. Slow, costly “horn” 
and “pinch” trimming operations, are 
eliminated 


trimmed edge 

Other Brehm Die advantages! Work- 
able Materials—gold, silver, stainless or 
mild steel, coppe r, brass, zinc, aluminum, 
fiber, rubber, plastics. Quantities vary 
stove or refrigerator doors, auto bumper 
buffers or typewriter covers, from 264 
to 900 per hour. Intermediate parts, Submit part prints of not only the 
where stock and scrap can be blown shell to be trimmed but for all related 
from the die, about 1200 per hour. dies for our quotation. 


rehm.: 


TRIMMING DIES 


SERVICES OF 


YOUR TOOL ROOM in DAYTON 


Engineering Processing Building 
Tools... .Dies.. . . Special Machines 
Vulcanaire Jig Grinders Motorized Rotary Tables 
Brehm “Shimmy” and related dies. Automation 





VULCAN TOOL CO. 13: tonin DAYTON 10, OHIO 
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work: corrective maintenance and pro 
ductive maintenance. Corrective main- 
tenance is the repair ol breakdowns or 
the work most people wait for and call 
the cost “maintenance.” Productive 
maintenance involves iny repetitive 
function, such as inspection, adjustment, 
cleaning, lubrication, etc., that can be 
controlled by schedule 

Of the two types, preventive or pro 
ductive maintenance is the more im- 
portant. It substitutes the labor cost 
necessary to hunt up and correct minor 
troubles, for the cost of waiting until 
they become major breakdowns and re 
quire expensive repair jobs 
From an address given at the Plant Maintenance 
and Engineering Conference, held in Cleveland 


Oo January, 1957 Under management of 
Clapp and Poliak, Inc., New York, N.Y 
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Where To Use Silicone 
Protective Coatings 
By R. C. Hedlund 


Supervisor 
Coatings Lab. 
Product Development Lab. 
Dow Corning Corp. 


Midland, Mich. 


Silicone coatings have found wide 
use as finishes for steel equipment 
which operate at high temperatures and 
are exposed to weathering. 

A number of commercial coatings are 
available for use on stacks, mufflers, 
and manifolds to temperatures of 1000 
F. Others are used as industrial coat- 
ings and as maintenance finishes. 

The physical properties of silicone 
finishes are similar to organic coatings 
but their properties are quite different. 

A wide variety of silicone resins are 
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available to the paint manufacturer for 
use in protective coatings. There are 
many surface preparations and applica- 
tions where silicone coatings are being 
used successfully for steel and other 
surfaces. 

From a paper presented at the 1956 Assn. of 


Iron & Steel Engineers Convention. Address 521 
Oliver Bidg., Pittsburgh 22, Pa 


United States industry is spending only 
four percent of its research and develop 
ment funds on pure research—Dr. Alan T. 
Waterman, Dir. Nat'l. Science Foundation. 
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eliminate costly ways 
~ to get hardened ways... 


flamaticcg” 


New Cincinnati 
Flamatic for progressive 
flame hardening of machine 


K tool table and bed ways. 


Cast iron machine tool] table and bed ways are now being 
surface hardened on this new Cincinnati Flamati 
Uniform hardness of Shore 75-80 is achieved. This 
Flamatic method results in substantial cost savings 
over methods currently employed of fastening hardened 
steel wear strips or sheets to cast or welded components 
in sliding contact. 


The reciprocating work table of the Flamatic can ac- 
commodate castings up to 20 feet long x 44 inches 
wide x 40 inches high, on which integrally cast ways 
are to be hardened. Table feed is infinitely variable 
between 3” and 15” per min., and rapid traverse is at 
25 ft. per min. Flame heads are mounted on a rail, 
powered for rapid positioning of the flame heads to 








the ways to be hardened. The flame head assembly 
includes water spray quench and a tracer mechanism, 
which at all times maintains the prescribed gap distance 


of the flame from the way. . 
distortion of the casting. 


. compensating for any 


Oxy-acetelyne fuel gas is used; however, the unit will 
operate on propane or natural gas. Complete operating 
controls are located on a pendant station. Flame hard- 
ening of work such as columns, rolls, long bars and 
shafts, which can be held between centers on the table, 
is also accomplished. 


Check into Flamatic surface hardening for savings in 
your production processes. Call in a Process Machinery 
Division field engineer. 


PROCESS MACHINERY DIVISION 





improve milling methods and 
Rigidmils and 


Determining the most profitable processing method, 
then selecting the machines to suit this method— 
that's Sundstrand 


“Euginecred Production” 


A high percentage of milling problems are 
solved with standard or semi-standard machines 
but, when necessary, entirely special machines 
will be designed and built. The important fact 
is: Sundstrand designs and builds all three types of 
machines, assuring you of always getting the best 
machine for your part design and production 
requirements. 


These three examples illustrate the application 
of Sundstrand “Engineered Production” to three 
milling problems using: (1) a standard Rigidmil, 
(2) a semi-standard Rigidmil (standard machine 
equipped with special or multiple-spindle head), 
and (4) special Rigidmils. Whether your milling 
job is similar to any of these shown, or the part ‘ 
differs completely in geometry and size, the broad Milling Aluminum Forgings on 
processing experience of Sundstrand engineers 


+ 
enables them to offer the most practical method a Standard Rigidmil 


for your job. Ask for a Sundstrand “Engineered A Sundstrand Model 22 Rigidmil with standard 


Production” analysis of your milling job. There equipment arbor mills six lugs on aluminum forgings, 


is no obligation for this service. two in each cut of an automatic cycle that includes 
indexing of the work. The two-way feed table mounts 
a three-division index base and workholding fixture 
ADDITIONAL DATA on “Engineered : at each end, enabling operator to unload and load 
Milling Production” is available in one fixture while the other is in cutting position, 


Bulletia No. 778. Write for your copy Production is 113 parts per hour. 


today. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS 


Engels tioot” 
Freee. 
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cut costs with Sundstrand 


"Engineered Production” service! 


Semi-Standard Rigidmil 
Mills at Two Depths 
Simultaneously A Vertical 


Rotary Rigidmil equipped with special 
three-spindle head ruffs and finishes the 
large pad on this casting and, in addition, 
takes one cut on the small pad at a 
different depth. Unusual part configura- 
tions like this one shown are among the 
processing problems that can be over- 
come with semi-standard Rigidmils. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 


a 


ziq 


Multiple Surfaces Milled and Drilled on a 
Special Rigidmil The milling and drilling of port faces 


and bottom pads on 43 automotive manifolds per hour is performed 
on this multi-spindle special Rigidmil. One vertical and two angular 
spindles are mounted in the head bridging the table at the front. A 4 
spindle vertical drill head is mounted between two 6 spindle angular 
drill heads at the rear. Machining operations are performed during 
both the forward and reverse feed strokes of the table. 


SUNDSTRAND ¥ 


Machine Tool Co. 
2540 Eleventh St. « Rockford, Ill., U.S.A. 
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FOR BROACHING 


AMERICANS “ENGINEERED PRODUCTION” SERVICE 

gives the broach-user the complete 
three-part service that is essential to obtain 
the most practical broaching method. 
Years of design and production engineer- 
ing experience, unavailable at any price, 
are effectively added to your staff at no 
extra cost 


THE JOB — Broaching the flats and 
chamfer in the three slots of a differential 
center wheel. Moderate production rate 
required 


THE RESULT—40 completed parts per 
hour (a total of 120 slots) broached ona 
hydraulic horizontal machine. Part is in- 
dexed while broach is being returned to 
starting posiuon for the next« ulting stroke, 


Broaching Tools 


“Engtnecred Production” Seruice 


Three Way 


It takes 


PROPER BROACH 
TOOL DESIGN 


Top-quality results on any broaching operation 
require starting the job with design of the 
broaching tool itself. In solving this all- 
important first step, American Broach con- 
siders stock removal, length and width of cut, 
finish, tolerances required, etc. American's ex- 
perience in designing and building broaches 
for every type of part capable of being broached 
pays off in quality of work and in long tool 
life. You can be sure the broach and machine 
will operate as a team because they are designed 
that way. 


























Single Ram Horizontal 
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to give you 


o-Yo] am olaclolail lilo Mm l-lacelaulelila- 


SPECIFYING THE 
RIGHT MACHINE 


Production rate required, length 

and speed of stroke, relationship 

to other production machinery, 
and available floor space determine the 
selection of the broaching machine capa- 
ble of doing the best job. At American, 
machine selection follows design of the 
broaching tool. Because American builds 
a complete line of standard machines 
and has extensive experience with specials, 
you can depend on getting the most 
practical machine for your job. 





EFFICIENT FIXTURING 


Whatever your part geometry or hourly 

needs, fixturing by American Broach 

forms the vital third link in the produc- 
tion chain. Whether manual loading and un- 
loading is used or the work cycle is completely 
automatic, work-holding fixtures designed and 
built by American Broach feature easy loading 
and unloading coupled with positive ¢ lamping 
during the broaching cycle. Even with relatively 
inexperienced operators, production schedules 
are maintained since the “skills” are built into 
the tool, machine, and fixtures 

For more information on practical broaching 


methods write for Bulletin A713. 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL COMPANY 
ROCKFORD, ILLINOIS 


Duplex Ram Presses 
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CANADIAN PRATT AND WHITNEY AIRCRAFT... 


@ SAVES .10125 ON EACH 
BUSHING — Deburring and 
finishing threaded spark plug 
bushings like the one shown 
at the left, formerly cost 
$104.20 per thousand when 
CP & W used speed lathes 
portable power tools and other 
hand methods 
After installing two ALMCO 
DB-200 Supersheen units 
records showed a cost cut of 97%. This equipment turns 
out 1,000 bushings in 45 minutes, releases grinders and 
finishers to other duties. Cost reports showed 





$104.20 cost per thousand with power tools 
2.95 cost per thousand with 2 ALMCO barrels 
$101.25 Savings per thousand pieces 





This year CP & W will process 24,000 spark plug bush 


in with a total savings of $2,430 on this one part alone 


PRACTICALLY ELIMINATES REJECTS — Before installing con 
trolled-type barrel finishing, parts inspectors returned for 
re- work an average of 125 bushings out of every 1,000 
(1244%). With Almco Supersheen equipment and pro 

esses, these parts are now finished to a degree of uniformity 
that i irtually free of rejects 


ALMCO 


DIVISION OF QUEEN STOVE WORKS, INC 


184 Marshall Street e@ Albert Lea, Minnesota 


Sales and Engineering Offices in Chicago, Detroit, Los Angeles 
Newark, New Haven, Philadelphia and London, England 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-236 


ALMCO 


barrel finishing 


SAVES 97% 


on deburring 
and finishing of 
spark plug 
bushings 


CUTS DEBURRING AND FINISHING COSTS $2,430 

Threoded spark plug bushings used in famous 
Pratt & Whitney aircraft engines will be deburred 
and finished for $2,430 less this year with Almco 
equipment and processes. Maurice Harrison, Super 
visor of Process Planning, shows the small part 
on which this savings will be made 


DESIGNED FOR MANY METAL FINISHING OPERATIONS —In 
addition to deburring and finishing, ALMCO equipment 
and processes are used for descaling, degreasing, grinding, 
burnishing, work-hardening, rust-inhibiting, polishing, etc 

ALMCO has facilities throughout the United States for 
running sample parts. Write us on your letterhead for 
the address of an Almco sample processing laboratory or 
branch office in your area. Your sample, with your specifi- 
cations, will be handled promptly. You'll get a complete 
report on where you can save deburring and finishing 
costs, how you can improve product quality and appear- 
ance, and what method and unit is best for your operation 
Or, if you prefer, ask an Almco sales engineer to call you 


SEND FOR FREE 
52-PAGE BOOK 


Full of facts and processes on 
barrel finishing. Includes detailed 
cost chart on finishing of typical 
parts. Send for your copy today. 


Two Model DB-200 Almco machines, using Supersheen bonded abra 
sive chips and compounds, deburr and polish 1,000 spark plug 
bushings in 45 minutes at Canadian Pratt and Whitney 
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The supreme high speed steel, pro 
viding highest hardness, highest 
hot hardness, highest wear resist 
ance, highest cutting efficiency 
U.S. Pat. 2,174,285 


For heavy, light and intermittent 
cuts on heat-treated steela and 
abrasive materials. Extremely high 
abrasion resistance, exceeded only 
by Vasco Supreme, (U.S. Pat 
2,174,286 


Molybdenum-tungsten type, com 
bining ease of grinding with im 
proved wear and heat resistance 
Suitable for all types of cutting 
tools. 





America’s favorite general-purpose 
high speed steel. Easy to fabricate 
simple to heat treat. Wide choice 
of carbon content, for almost lim 
itless uses 


The original 6-6-2 type steel. Ma 
chines easily, has wide hardening 
range, can be ground normally 
when hardened. Excellent econ 


omy in general service 


Molybdenum type, low in tung 

“ S / sten. High toughness, for fine edged 
outstanding cutting performance a ) tools and sharp angles without chip 
ping or crumbling. Substitutes well 


feig-leiilet- 1 for 18-4-1 


(Totelalelaah J Out-cutsa other high-moly steels, 


Special vanadium content permite 
increased carbon (U.S. Pat. 
2,105,114) without brittleness, for 


greater toughness, wear resistance, 


Writs for useful Data Sheets 


Vanadium-Alloys Steel Company 


Latrobe, Pennsylvania 
SUBSIDIARIES: 


Colonial Steel Co. * Anchor Drawn Steel Co. + Pittsburgh Tool Steel Wire Co. * Vanadium-Alloys 
Steel Canada Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni 





NO ONE IS AMAZED AT JUNIOR ANY MORE... 


LOOK....No HANDS 


... when VEC fed the production line 


one-half million parts per hour WITHOUT HANDS 
....- INDUSTRY MARVELED! 


S uccessful automatic production depends on the 
uninterrupted delivery of components properly 
positioned and perfectly timed. Engineering and 
feeder know-how will help you acseanatioh this 
better in the least possible time. VFC is an authority 
in small parts feeding ... Better production through 
better parts feeding is their business. If you want to 
produce more, write, wire, or call VFC. 


VFC.... VERY FINE CRAFTSMANSHIP Vibratory Feeder Company 


is a manufacturer of basic 
VIBRATORY FEEDER COMPANY feeder and bow! equipment 


32nd and BRANDES STS., ERIE, PA. ° ° PHONE 4-6320 for the industry 


Division of Automation Devices, Inc 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-238-1 





COMPOSITE DIE SECTIONS 


“Electrically welded for complete bonding” 

— ‘made to your specifications and dim- 

ensions’’ — mean safety, economy and 
versatility in die construction. 

b 

NN - 

— : P d t tive 

= 1s A FORWARD STEP! 4 BY, rove in Qutomotiv 


~~ f : body die construction 








becoming more 
Hoggson Brand Reverse Stamps are designed for stamping molds for mak- 


popular every day for 
ing rubber, plastic and glass products and for marking die sinking molds 


ather industries. Let 
and forming dies : 


us tell you why. Write 
Made of high alloy steel, specially heat treated to withstand continuous 


for FREE book con- 


impact, they are made for marking flat or contoured surfaces, and are E 
‘otal tainin ““Engineerin 

GUARANTEED ACCURATE ; 9 J 9 

Data.” 

. aT, fe 

Available from stock in letters and figures from i¢" to 4%", Hoggson Brand ee ey ee 

Reverse Stamps are also supplied, hand cut to your order, as symbols, trade- Die Sections 


marks, or other special designs 


Specify Hoggson Brand Reverse Stamps Theyre a step in the right COMPOSITE <> FORGINGS, INC. 


direction! 


HOGGSON & PETTIS 
144 Brewery Street 


MANUFACTURING CO. 


New Heaven 7, Conn. 


Phone TAshmoo 5-3226 


2300 W. JEFFERSON, DETROIT 16, MICH. 





USE READER SERVICE CARD; INDICATE A-4-238-2 USE READER SERVICE CARD; INDICATE A-4-238-3 
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‘TWO CINCINNATIS 


ESSE IES ot too! Bits 


Less Floor Space 


broach 


\\\ VAR NR 


Two tool bits clamped In position, as seen 
by the broaching cutters. The top relief 
will be broached on one of these blanks 
and the side relief on the other. 


Doing more work in less floor space releases it for other 
productive equipment; reduces fixed cost. Two CINCINNATI® 
Hydro-Broach Machines save 65% of the floor space for- 
merly required by the old equipment to machine 11 styles 
of tool bits in 134 sizes. These two Hydro-Broach machines, 
both of 10-ton capacity, were tooled up by Cincinnati 
broaching specialists with hydraulically operated, progres- 
sive type fixtures. All tool bits are broached complete from 
a common shape of blank. 


This Cincinnati two-machine production team averages 

800 completely broached parts per hour, 
You may not be directly interested in the manufacture of 
tool bits, but you will be interested in what CINCINNATI 
Broaching Machines and Engineering Service can do to 
reduce your manufacturing costs (and perhaps fixed costs, 
too). May we hear from you? Meanwhile, you might want 
a copy of our latest Duplex Hydro-Broach catalog. Brief 
specs will be found in Sweet's 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


* 
MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS 
METAL FORMING MACHINES - HARDENING MACHINES - OPTICAL PROJECTION 
PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 


April 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-239 





FOOTBURT 


STATION TYPE MACHINES 


PROGRESSIVE PRODUCTION... 


With the Station Type Machine, Footburt continues to provide the most modern 
developments in production machinery. 


Drilling, reaming, tapping, milling, checking and testing may be combined in one 
station type machine, and units may be mounted at any angle. 


Installations of Footburt Station Type Machines have been made in many leading 
automotive plants, in some case handling the major machining on the block and 
head components. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 


19 Station — 115 Spindle 
a Me Ml Ma 


ay tS, oe 
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Cooler cutting 
bare = | 
«Better finish Osuna 

(a SIMONDS 


— s 





SIMONDS ABRASIVE COMPANY 
Tacony & Fraley Sts., Philadelphia 37, Pa. 
DIVISION OF SIMONDS SAW AND STEEL CO 


BRANCHES: PHILADELPHIA, CHICAGO, DETROIT, LOS ANGELES, SAN FRANCISCO, PORTLAND, ORE 


q | 








-SIMONDS SA, __ a 


Borolon 


SA Borolon is a single crystal aluminum oxide 
abrasive possessing superior qualities over conventional 
white aluminum oxide abrasive. It is produced from a 
furnace charge consisting of a molten base with a soluble 
matrix which dissolves, leaving single, natural crystals 


of abrasive grain without crushing. 


SA Borolon is tougher because it is free of the 


inner strains to which crushed abrasive is subjected. 


It penetrates deeper and cuts faster because each abrasive 
particle has more sharp, free-cutting edges. It cuts 

cooler because its resistance to dulling lessens frictional drag 
Use these new wheels on your tool grinding jobs 

and see the surprising difference in their grinding action. 


Write for illustrated Catalog Bulletin ESA-272. 







CALL Yun ate 


Ca 
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LOCAL STOCK 
FAST SERVICE 





Seven Fast 
Changeover Models 


ts of improved tool materials ever decreasing the 
ing time of work on Multiple Spindle Automatics, long runs 
ome short runs. Facility that decreases the time for job 


becomes more important to low-cost production. 


atics are available in as many as seven fast changeover models. 


ese are the %.,", 1”, 154” Sixes, and the 254”, 312", 5", and 514” Fours. 


These models are equipped with dial adjustment of working stroke 
of all slides, without making necessary change of total stroke or positive 
stop settings. Write, wire, or phone for literature descriptive of 


these features and other facilities available to users, or prospective users. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A, 


=] 
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You buy near-perfection 
when you specify this Jessop steel 


If you visit the Jessop Specialties Division, you'll be 





immediately impressed with the clean, quiet lab-like 
atmosphere, the intensity of effort and care that per 
sonifies true craftsmanship. For here Jessop processes 
fine T'ruform oil or Windsor air hardening tool steel into 


one of its top product precision ground flat stock 
used for the production of highly accurate dies, gages 
cutters, machine parts, straight edges or the like. ‘This 
Jessop product comes as close to perfection as the steel 


maker’s art logically allows. Each piece, of any size, is 

highly-finished, dead flat and square, and guaranteed to 

have a thickness tolerance of plus or minus .0O1 and a 

width tolerance of plus .005, minus .000. An inspector 

double checks the analysis with a delicate Magnet 

STEEL COMPANY * WASHINGTON, PA. Analysis Production Comparator and a Profilometer is 
used for inspection of the finish. After all tests are passed 

OFFICES IN PRINCIPAL CITIES the stock is carefully wrapped for shipment to Jessop 
Jessop Stee! of Canade Limited, Wallaceburg, Toronto customers all over the world. If you have any application 
for this type of product, it will pay you to send in an 


J 





Jessop Steel International Corp., Chrysier Building, New York, New York 





inquiry. Jessop’s pride of accomplishment will make it 


a better buy for you 











MULTIPRESS ° ends rejects 


of plastic toy assemblies for Lionel 


SSEMBLING plastic and powdered metal toys with mechanical 
A presses re sul ee d In CXCCSSIVE S rap losse Sal | LOT | ¢ Orporavion 
Then Multipre ss tackled the job, and re jects were a forgotter 
profit-taker 

With Denison's hydraulic Multipress, the ram stroke adapts 
itself automatically to variations in material thickness, delivers 
only the Ccxact | ressures fre quired No more low SC ASS mblies be cause 
of inadequate ram pressure, no more fractured parts caused by 
CXCCSSIVE pre ssure 

Lionel also found that work rs pr fer the quit t, safe hydraulic 
operation of the Mulupress and lost time in tooling changes 
and maintenance has been cut to a minimum 

Let a Multipress expert show you how to improve your pro- 
duction methods. . . cut costs. Write Denison Engineering Division, 
American Brake Shoe Co., 1182 Dublin Road, Columbus 16, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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After the heaviest cuts— 
they disengage with a 
twist of the wrist 


Continental Counterbores are designed so that cutting 
torque produces compression rather than shearing 
stresses. This counterbore never binds—you get quick, 
easy disengagement after all cutting operations. Anti- 


wedging action saves time and tools. 


Continental Counterbores have double driving lugs on 
the cutters which engage double abutments in the 
holders, making a single powerful tool out of the cutter 
and holder. Double bearings, one above and one below 
the lugs and close to the cutting edge, guarantee 
rigid alignment of holder and cutter. 


For more information or literature on Continental 
Counterbores, call your local Ex-Cell-O Representa- 


tive or write to Continental Tool Works in Detroit. 


TOOL 
WORKS 


Ontinentd 


DIVISION OF 
EX-CELL-O CORPORATION «+ DETROIT 32, MICHIGAN 


56-61 












= FLUID PRESSURE 


5 BOOSTERS 


@ Save space, weight and investment cost by replacing 
pump installations in many applications. 


Less costly to install, operate and maintain. 
Hold Pressure indefinitely without the motion and 
heat generation of ordinary pump circuits. 


Provide—at point of cylinder thrust—more efficient 
power with less weight in less space than direct 
driven air cylinders 


Save up to 95% of air consumed by direct driven 
air cylinders 


Operate at speeds of 30 to 450 strokes per minute. 





NOTE: In addition to its most complete line of “Custom-Built” 
Boosters available on normal delivery Miller offers 5” bore, 
25 to 1 ratio, boosters for immediate delivery in either 6” or 
12” stroke. Write for data and prices. ’ 








‘e 


VA. 
LLY RECOMMENDED FOR 
po ® WELDING 


yy re | © PUNCHING 
Le © SHEARING 







) Sa PS = @ CLAMPING 


FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST e RIV ETI N G 
Other Miller products include: Air cylinders, 1%" to 20” Bores, e Cc RIMPI NG 


200 PSI operation; low pressure hydraulic cylinders, 1¥%%" to 6” 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high » PRESSING 
pressure hydraulic cylinders, 1Y%" to 12” bores, 2000-3000 PSI 
operation. All mounting styles available. 


(J . “Sg 
a 


and similar applications 


SALES AND SERVICE FROM COAST TO COAST 
CLEVELAND * YOUNGSTOWN « DAYTON ¢« PITTSBURGH « PHILADELPHIA « , , 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND e 
RAPIDS « DETROIT » FLINT * FORT WAYNE + SOUTH BEND « INDIANAPOLIS ~ 2010 N. Hawthorne Ave., Melrose Park, Ill. 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 


SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
« HOUSTON « TORONTO, CANADA end OTHER AREAS 





PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im 
parting maximum strength, P-K Socket Screws are carefully tempered to 
assure ductility, proper elongation and high impact strength. This 
is your assurance that If it’s P-K ... It’s O-K! 


PARKER-KALON DIVISION, Genera! American Transportation 


Corporation * Manufacturers of Socket Screws, Self-tapping PARKER-KAL | 
Screws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws 
Sold Everywhere Through Leading Industria! Distributors Factory: Clifton 


New Jersey * Warehouses f t 
Chicago, Illinois; Los Angeles, California re Es) eners 
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NEW CLAUSING 12° HYDRAULIC TRACER LATHES 


“Our Clausing hydrau- 
lic tracer enabled us to 
increase production of 
forging punches 600%, 
and it has saved time 
on several other jobs 
as well. It sure paid 
for itself in short order.” 


HARVEY D. ROBEY CO. 
E. LANSING, MICHIGAN 











provide automatic duplicating of multiple diameters, 


tapers, bevels, radii, grooves, chamfers. 


The new Clausing 12” Hydraulic Tracer Lathe pro- 
vides automatic reproduction, reducing to hours jobs 
that would otherwise require weeks or days. With 
this new CLAUSING you can . do automatic re 
production of intricate patterns eliminate repeti 
tive measurements, multiple tool set-ups, expensive 
forming tools + impart a smooth, stepless Rnish ‘ 
provide automatic sizing * reduce chance for human 
error * practically eliminate scrap. 


FOR SHORT RUN AS WELL AS VOLUME 
PRODUCTION ~— short runs can be done economi 


cally because set-up and tool changes can be made in 
minutes, Savings on long runs are phenomenal. 


HANDLES WORK up to 2%” diameter differential, 





ay AUSING): 








18” length. Hydraulic cylinder housed in Servo motor 
provides power to firmly drive and hold cutting tool. 
Slide feed, in and out, infinitely variable from 0 to 15” 
per minute. All critical parts of tracer unit hardened, 
ground and machine lapped. 


FLAME HARDENED WAYS — 
VARIABLE SPEED DRIVE 


Bed ways of lathe are flame hardened, ground. Vari- 
able speed drive from 43 to 222 and 250 to 1300 RPM, 
adjustable while running. Completely enclosed head 
stock, quick-change box, apron . . . oil bath lubrica- 
tion. Spindle turns on big Timken “Zero-Precision” 
tapered roller bearings. 


wule FOR FREE LITERATURE 


CLAUSING oivision amas press company 


convoy 4-114N. PITCHER ST., KALAMAZOO, MICHIGAN 
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PLAN 


Today, the automated, high speed grinding of 
new and improved metals calls for higher quality 
grinding wheels than ever before. Wheels like 
the Macklin V-8 illustrated above. V-8 is setting 
new standards of performance in the grinding 
of cemented carbide tools. It cuts faster with 
less push, and it’s easy on the tools 
Your management will like V-8's 
long wheel life, and the way it cuts 
down operator fatigue 


IF i 


wT 





But, V-8 #s only one of a complete line of Macklin “Wheels 
of Profit’ for industry, Every Macklin wheel is designed 
to meet the demands of today’s production, is part of 
a program of constant product development and im 
provement because planning for tomorrow's pro 
duction today is our most important job 


YOUR NEAREST MACKLIN DISTRIBUTOR OR FIELD ENGINEER WILi 
BE GLAD TO DEMONSTRATE THE MACKLIN WHEEL WHICH IS BEST 


“FOR YOUR PARTICULAR GRINDING PROBLEM. YOUR LETTER OR 


PHONE CALL WILL RECEIVE PROMPT ACTION 


awe y + ¢ i. @ i z fe corm pcre w Dept. 32, Jackson, Michigan 
Ps 


Wheels for... 


Surface Grinding 
Cylindrical Grinding 
Centeriess Grinding 

Tool Sharpening 
Wirebound Cylinder Wheels 
Foundry Wheels 

Segmental Wheels 

Cut-Off Wheels 


eeee0aee0eeees 

















PRECISION 
oe ee Oe ee 


To the parachutist, precision performance 










means rigid training, snap judgment, 
and nerves of steel. 

To tap users, precision performance 
means production-line continuity, better 
threaded parts, increased tap life . 
and BAY STATE! 





Bay State Tap & Die Company 
Mansfield, Massachusetts ‘tf. " 


On the shelves of your local Industrial Supply Distributor 


. _ . - —_ 
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mt «4 . i Any time your parts require machining more than 
7¥ . & ; ‘ 


. ‘i 
4s Ww ae Gs as G@aw one hole-drill, bore, face or tap—it may well be a 





“‘Natco Natural.’’ Your standard Natco will produce 


Cost- Cutting Way Ss substantial savings in a surprising number of situations, 
- - even in small job-shop lots! Call in your nearby 
You Can Use ‘ 
Natco field engineer; he’ll tell you in short order 


Standard Multi- Spindle Natcos whether you've got a “‘Natco Natural” there. 








Straight-line indexing on a Natco H6 produces 
49 parts per hour. 4 holes drilled in first position, 3 holes 
drilled in second position, 4 holes c’ bored in third position. 
One part completed every three strokes. Automatic 

cycling frees operator for other work. Illustrations below show 


a O 
O 090 Y, 


45 parts per hour. /nexpensive 75 parts per hour. 3-position 155 parts per hour. Rotary 
box jig. Operator positions jig under fixture. Operator shifts parts 4-position index table. Operator 
appropriate spindles. One complete after each stroke. One part unloads and loads while thres 
part for 3 strokes of machine. completed every stroke. operations proceed. Ono part 
completed every stroke. 


Standard multi-spindle Natcos range from] hp, 10-spindle machines to 25 hy 
machines with up to 7a indie pindle in standard Natcos are driven throug! 


universal joints and located by either adjustable arms or bored slip plates 


Richmond, Indiana 
Multi pindle drilling, be a icing & tapping ichine pecial machinesforautomatic production 


Call Natco Office iZ0, Detroit, New York, Buff i f } ladelphia, Cleveland, Los Angeles; distributors ino 








“REMOVABLE” 
TAPER 
SHANKS 


for 
TiiteliM tele) cs 


Cut Your Costs 


with these 


UTILITY 
SLEEVES 


You get economy 
of Straight Shank Tools 
with 
Taper Shank Convenience! 


They supply removable taper shanks for num 
ber, letter, and fractional drill sizes, and other 
small tools — #1] thru #7 Morse tapers, #7 thru 
#13 Brown & Sharpe Tapers, and A.S.A. .239, 
299, .375, and 4'/2 tapers 


Standard in leading automobile and many 
other plants — large and not so large — since 
1919 


Send for Circular Index A 


THE J. C. GLENZER ©O. Wn. 


1552 E. NINE MILE ROAD, DETROIT 20, MICH 


USE READER SERVICE CARD; INDICATE A-4-252-1 





Can Rely ne 


Raussen 


39433 


THROAT PRESS HORN PRESS O81 Press DOUBLE CRANK PRESS 


tHesse 4O-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 





you let our engineering stoff as- exclusively through leading 


» 
Significant savings may result if Rousselle Presses are sold 
sist you. There is no obligation machinery dealers 


Choice of 25 models in 5 to 40-ton sizes. 








Manutacturers of Rousselie Presses 


SERVICE MACHINE CO. 


2310 WEST 76th STREET 
CHICAGO 20, ILL. 
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PRECISION CUTTERS! 


mts. MADE TO YOUR EXACT 
“jg: SPECS... SOLID CARBIDE, 
OR CARBIDE TIPPED! 


Why put up with stock cutters, when made-to-order cutters 
cost no more? Cutters designed for specific gang-milling, 
slotting, venting, slitting or grooving Operations in various 
diameters and thickness to suit YOUR needs exactly. Fast 
service: all component materials carried in stock. Top-flight 
reputation for dependability built since 1888. I urnish com- 
plete specs, quantities desired and material to be cut when 
requesting prices. Write for Bulletin No. 52 


W. fF. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-4-252-3 
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FREE seno FOR THE “LOGAN CALCULATOR” 


A gift to you from Logansport Machine 
Company upon request 


MEMBER: Nati. Mach. Tool Builders 
Atsn Natl. Fluid Power Assn 
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Illustrated—New 9700 Series 
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Piggy Back Hydraulie Control Valve 
Veeta JJI.C. Standard 


ijt 


ultimate in hydraulic valwe design 


LOGANSPORT MACHINE CO., INC. 


8379 CENTER 


AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
[) 100-1 AIR CYLINDERS () 62 SURE-FLOW PUMPS 


100-2 MILL-TYPE 
100-3 AIR-DRAUL 


AIR CYLS [} 200-1 HYD. POWER UNITS 
ic CYLS ] 200-2 ROTOCAST HYD 


100-4 AIR VALVES CYLINDERS 
100-5 LOGANSQUARE ] 200-3 750 SERIES HYD 


CYLINDERS 
100-5-1 ULTRAMA 


CYLINDERS 
TION 200-4 and 200-7 HYD. VALVES 


CYLINDERS (} 200-4 SUPER-MATIC CYLS 


51 PRESSES 
FACTS OF LIFE 


TO: 
NAME 
COMPANY 


ADDRESS 


USE READER SERVICE CARD 


70-1 CHUCKS 
(] ABC BOOKLET 
[) CIRCUIT RIDER 
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Self-locking UNsRAKO socket screws keep critical adjustments secure in the eccentric drive mechanism of this fatigue testing 
machine. Drive system delivers varying loads up to 15,000 pounds force to equipment under test at 1050 cycles per minute. 


Vibration won't loosen 


Self-locking UNBRAKO socket cap screws 


Screws with Nylok* device permit adjustments, keep precise settings during long test runs 


HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 
itself into the matithg threads. It forces threads together, and 
locks the screw securely whether or not the screw is seated 


254 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-254 


UNBRAKO socket screws with the Nylok self-locking device 
stay tight under constant vibration. 


Take the eccentric drive system in the fatigue testing machine 
illustrated above, for example. This machine must frequently 
run for periods up to 2 weeks or longer, day and night, to 
complete a single test. Loosening of the screws which are 
used to adjust the tension-setting mechanism could not only 
cause damage to the machine, but also make the test data 
worthless. Self-locking UNBRAKO socket head cap screws 
eliminate such problems. 


An UNBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or pounding, or endless running of a machine, 
won't affect these self-locking UNBRAKOs. The screws will 
not work loose! 


Write today for your copy of Form 2193, which gives complete 
catalog and technical data on the entire line of UNBRAKO 
socket screws with the Nyiak self-locking device. Or see your 
authorized industrial distributor. Unbrako Socket Screw 
Division, STANDARD Pressep Steet Co., Jenkintown 37, Pa. 


a, 
UNBRAKO SOCKET SCREW DIVISION 
—————" 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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Is any part of your production 
COSTING TOO MUCH? 


Today's competitive market demands constantly increasing production per man hour 
Any machine tool which can't deliver that kind of production is too costly to oper- 
ate. That's why an automotive manufacturer recently consulted with Olofsson engi- 
neers to increase production and lower unit costs on a boring operation. The result 


TYPE OF MACHINE—Olofsson Two Station Double End Precision Boring 
Machine arranged with Way Units 


WORK PERFORMED —Finish bore two holes, in line, simultaneously in cast iron 


differential cases 
RATE OF PRODUCTION — 250 cases per hour 
MACHINE OPERATION — The operator loads the part into the nest ged mee 


the clamp and start cycle button. Both units bore “in” simultaneously and rapid 
return to unload position. Hydraulically operated finger clamps release the part 
automatically when both units are in clear position. A manually operated elevator 
device is used to help insert and unload part from nest with ease 

Hand cycle provides additional retraction of spindles for setting or removal of 
cutting tools, also independent control of either unit 


Perhaps you have a tough production problem which can be solved efficiently 
and economically with Olotsson Special Machinery. You'll find it “pays to special 
ize with Olofsson” 


Put the . 4 Engineering Department to work 


for you. Write today. Or phone us at IV anhoe 
4-5381, Lansing, Michigan 


THE 


LOFSSON corPoRATION 


2731 Lyons Avenue + Lansing, Michigan 





Olofsson Two Station Precision Boring Machine 
arranged with Way Units. Conforms to. J. 1. ¢ 
electrical and hydraulic standards 


Diagram of differential case clamped into 
position for simultaneous, double-end precision 
boring operation 


Manufacturers of Special and 
Automation Machinery and Precision 


Boring Machines 





Dine 


PRECISION BORING MACHINES 













SIMPLEX 3U 2-WAY HYDRAULIC FEED PRECISION BORING 
MACHINE equipped with one SIMPLEX #4 precision boring head 
(right side) and one SIMPLEX #5 precision boring head mounted on 
the left side. Each of the two sliding units supports, in addition to the 
boring heads, a drive unit, drive motor, and feed-out mechanism, one 
providing 3” of feed-out stroke and the other 112”. Two work holding 
fixtures, each designed to hold three sizes of Compressor Housings, 
were also furnished. 


ZO" eH" 


1932-1957 


SIMPLEX MACHINE TOOL CORPORATION 
4528 WEST MITCHELL STREET 
MILWAUKEE, WISCONSIN 
















PRECISION BORING MACHINES ° PLANER TYPE MILLING MACHINES 
SPECIAL DRILLING, TAPPING AND BORING MACHINES 
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Complete line stocked by 


ial -me- i) lalel-lasM Melo  MeOlE iidiel i (ol mals cel ti ae ig 7.) 


Proper selection of Milling Cut- 
ters from the Complete Family of 
“Standard” rotary metal cutting 
tools is the answer. 

Modern metallurgy, sound engi- 
neering and fine craftsmanship have 
been built into these outstanding 
tools. 

For low cost, high quality milling 
specify “Standard” Milling Cutters. 


Quality To Toots Since (88) 





STANDARD [001 (0. “raat” 


3950 CHESTER AVENUE CLEVELAND 14, OHIO —-_ 
FACTORY. Onancuts. tN: NEw YORK « eure tt © CHICAGO + DALLAS «¢ SAN FRANCISCO 


me STANDARD LINE: Twist Drills - Reamers - Taps - - Dies + Milling Catters - End Mille - Hobe Counterbores - Carbide Tools - Gages 








Pangborn Hydro-Finish cut cleaning time 50% in this plant 


Paid for itself in only six months 


Pangborn Hydro-Finish really paid off for this 
leading glass manufacturer. Cleaning quality in- 
creased moldlife 10‘ 


» Today, through new design and use of air jet 
sluriators, Pangborn Hydro-Finish costs less 
Originally, costs less to maintain and gives you 
easier handling and added efficiency. Write for 
Bulletin 1403 to PANGBORN CORP., 4700 Pang- 
born Blvd., Hagerstown, Md. 


, to 15°, and total cleaning 
and polishing time was cut in half! The resultant 
savings paid for the machine in six months and 
represented a substantial weekly sum thereafter 
USE PANGBORN HYDRO-FINISH FOR: 
Deburring * Surface finishing + Finishing threaded 


sections + Improving cutting tool life *« Maintaining Pangqborn 


dies and molds « Removing grinding lines + Removing 


heat treat scale + Preparing surfaces BLAST CLEANS CHEAPER 
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SMé ,; 3000 SERIES 
ate ides || CAMMONS 


REAMERS « 


Originators and 

Manufacturers of 

Helical Reamers 
and End Mills 


Helical Taper 
Pin Reamers 
@ |s DEBURRING required on your products? Shipped by 


Do you realize the savings that can be made Return Mail 
by the Barrel Finishing process? Write 


us 
today and get full details about this new, 
improved machine. SEE its value on your 


ports Send samples for free processing The 


ean GAMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


Div. CASALBI CO. 
550 Wayne St., Jackson, Michigan 
Borrel Finishing Equipment « Media + Compounds 
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OA, an aon hee P 
New Starrett No. 123 Satin Chrome 
MASTER-VERNIER CALIPER 


Here is a new Vernier caliper that can be used with NO OTHER VERNIER GAGE 
supreme confidence in its master precision...a gage GIVES YOU ALL THESE 


»TARRETT FEATURES 
/ ; SATIN CHROME FINISH — no- 
reading and rust and stain resistance... with new, glare, easy reading, long wear- 
ing, rust and stain resisting. 
_ NEW LONG VERNIERS with widely 
and error-proof reading without a magnifying glass spaced graduations for easy 
setting and reading. 
. FLUSH FITTING VERNIER PLATES to 
parallax errors... with new open-face design which eliminate optical reading errors. 
OPEN-FACE DESIGN with inside 
; and outside scales on the same 
the same side of the tool —- you hold and read it exactly side — no need to turn the tool. 
HARDENED, STABILIZED master 
bar for maximum rigidity, re- 
sistance to wear, lasting accu- 
racy. 
shop, you'll want the new’Starrett No. 123 MASTER- EXTRA LONG ADJUSTING JAW for 
greater bearing surface to assure 
wae perfect squareness. 
proof design and lifetime accuracy. NEW JAW DESIGN for greater 


: ’ . : , " rigidity and resistance to 
Your Industrial Supply Distributor will gladly springing 


with Starrett no-glare Satin Chrome Finish for easy 
long 50-division Vernier scales for simplified setting 

. with new flush fitting Vernier scales to eliminate 
provides both inside and outside Vernier scales on 


the same for all measurements. 


If you take pride in the precision standards of your 


VERNIER Caliper . . . for its positive precision, error- 


demonstrate its many outstanding new features... or 12- AND 24-INCH SIZES graduated 
PE in thousandths to read the full 
send for descriptive folder. 12- or 24-inch length. 


BIG NEW CATALOG NO. 27 


Describes and illustrates the complete Starrett line. Ask your Industrial Supply 
Distributor or write for free . Address Dept. E, The L. S. Starrett Company, 
Athol, Massachusetts, U. S. A. 


simce 1680 © MEASURING TOOL) AND PRECISION inst R UMENT’ 
aroes S7EEL TAPES « PRECIIOW GROUND FLAT STOCK 
WORLO'S GREATEST TOOLMAKERS MACHKGAWS « WHOLE SAWS + SAMO SAWS « GAMO KNIVES 
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How much 
are you paying 
for the machine 
that isnt there ? 


If you ave machining this part, or 
one like it, you may be paying 49 
cents more on every dollar—in ma- 
terial alone—than you need to pay. 
For 49% less material was used 
by making it on a Torrington Rotary 
Swaging Machine, which reduces 
metal instead of cutting it away. 
A smaller rod was grooved, and a 
washer was swaged into the groove. 
Production jumped from 80 to 
260 pieces an hour—with unskilled labor! 
You can put many operations on a 
Torrington Swager—pointing, tapering, re- 
ducing, sizing, forming inside contours and 
threads. With savings like these, your 
swager will shortly pay for itself. 
See for yourself what swaging is and what 
it can do. Let us show you our new, 20- 
minute, full-color film on swaging. And 
write for our new catalog on lorrington 


Rotary Swaging Machines. 


Tue Torrington Company 
Swaging Machine Division 


444 North Street, Torrington, Conn 


TORRINGTON ROTARY SWAGING MACHINES 
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DIAMOND WHEELS FOR CEMENTED CARBIDES 


° 
() eration Grind clearance angle on a multi tooth carbide 
tipped milling cutter. 








. 
Project Select a wheel to grind the cutter to size and produce 


a fine finish at a fast production rate. 





BR 7 resinoid bond diamond wheel ground a 24 


tooth cutter with %” x 4” inserts in one pass and maintained 
Results size to a maximum run out of .0002”. One 
additional spark out pass produced a finish of 10 M. |. 


that was free from check and discoloration. 





Carborundum, leader in abrasive techniques, 


backs up its products with trained sales representatives, a 

Note staff of competent field engineers and an abrasive 
engineering laboratory...all available to you to put 
more sense in your abrasive dollar. 





Here is another in the 
series of Product Performance ‘ F 
Reports being released by e Ask your local distributor...or the man from 
the Bonded Abrasives Division 
of The Cerborundum 
Compeny. A color photograph R R a? 
of this actual operation is ¢ A 


shown on the back of this page. REGISTERED TRADE MARK 
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ee £7 ODE Tod FE 
QUIET 
GEARS 


Hard gear tooth honing is an entirely new approach to 
the vexing problem of intolerable gear noise arising from 
nicks, burrs, tooth roughness and minor heat-treat distortions. 

Honing is not only far more effective than other processes 
used to combat gear noise but it is also much more econom- 
ical. And it produces none of the undesirable after effects 
inherent in other processes such as heat checks, soft skin or 
residual stresses in the tooth metal. 


Nicked Gear Tooth 





Gear honing does four important things: 


@ Smooths off the swaged or raised metal surrounding 
tooth nicks. 


@ Eliminates burrs. 
@ Materially improves surface finish. 


@ Corrects minor heat-treat distortions in profile, 
index and lead. 





When used as a final routine finishing operation following 
heat-treat, it eliminates the tedious and costly operation of 
searching for nicks and then correcting them. It improves 


the quality, uniformity and performance of all gears 
produced. 


NATIONAL B ACH & MACHINE CO. 


5600 ST. JEAN « DETROIT 13, MICHIGAN 


Patents pending 7631 
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BEFORE BRUSHING 


AFTER BRUSHING 


Centerless Brushing Method 


quickly produces precision finish 


HEN it comes to precision finishing of cylindrical parts, 
Osborn’'s Centerless Brushing method does the job qui k ly 


! efficiently 


an 

Phe aluminum pistons shown above are fed across the face of 
an Osborn Matice Bufcute Brush mounted on a standard center 
less grinder. Feather burrs are thoroughly removed, surface junc 
tures blended, and surface finish refined automatically and 
economically 

A wide range of cylindrical parts can be processed in a similar 
manner 


An Osborn Brushing Analysis, made in 


your plant at no obligation, will demon 





Write Today for 
the new 
Methods can help automate your opera- * 100- page Osborn 
trons improve your product The Oshorn Catalog 210-C. 


Manufacturing Company, Dept. K-33, 


strate how Osborn Power Brushing 











Ci land 14, Ohi 


Osbou Brus 


BRUSHING METHODS «+ POWER, PAINT AND MAINTENANCE BRUSHES + BRUSHING MACHINES « FOUNDRY MOLDING MACHINES 
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If you have a coiled or flat 


spring in mind, let us help 


you get it down on paper 
and into production. Years 
of specialized experience are 
at your service. Write for 
free booklet “Spring Design 


and Selection — in brief.” 


ASSOCIATED 
SPRING 


CORPORATION 


GENERAL OFFICES: BRISTOL, CONNECTICUT 
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Sewing the Industry Since 1852 





# 


2. 


PositivE Power 


with a WOODS MOTOR ARBOR 


34 inches, centerline to flatted top or 
either side, up to 7 2 horse-power 

Taper mounted saw-flange insures accuracy 
of face and is readily demountable for bear 
ing inspection 


. End-play of arbor prevented by annular 


spring-ring 


. Abnormally large ball-bearings with ample 


lubrication for operation § for 
periods without attention 


extended 


Outstanding Features of WOODS Precision Motor Arbors 
5. 


6. 


TYPEL 
Totally-Enclosed 
Fan-Cooled 
Dust-Proof 


Full Tape Insulation 


] HP to 30 HP and 3 phase) 


Shaft of extreme rigidity for stability and 
smoothness of operation 


Cooling air is directed over the OUTSIDE 
surfaces. No pockets to collect dust and 
restrict radiation. 


. Electrical design of a high order with high 


pull-out torque for heavy cuts 


. Cast fan, securely driven by key and lock 


nut 


Cut Operating and Maintenance Costs by Speeding the Work and Eliminating 
Loss of Production and Expensive Repairs of Belt-Driven Arbors. Write today 


ye MOTOR DIVISION | 4 


for Descriptive Material. 
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eager 
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Making 
one motor 
do the job 

of five 


This is one more example of the U.S. PowerGrip “Tim- 
ing’® Belt’s ability to simplify and improve a power 
transmission unit ... one of the reasons why the inven- 
tion of U.S. PowerGrip “Timing” Belt was recently 
awarded the Franklin Institute’s Edward Longstreth 
Medal for “Invention of High Order.” 


Whether it’s for the design of hand tools, lathes, drill 
presses, saws, electric typewriters —from fleapower to 


horsepower—U.S. PowerGrip offers all these advantages: 


Mechanical Goods Division 


663% CYCLE 


25 CY 
GENERATOR yin 


GENERATOR 


16% CYCLE 
GENERATOR 


PULLEY 


50 CYCLE 
GENERATOR 


33% CYCLE 
GENERATOR 


Above is a schematic drawing of a 5-frequency tele- 
phone ringing unit on a party-line system. Previously, 
five motors were needed to generate the different ring- 
ing frequencies, But with the installation of just three 
U.S. PowerGrip “Timing” Belts (TB) only one motor 
is needed now. That's because U.S, PowerGrip provides 
a positive, non-slip grip that preserves the exact speed 
ratios and the synchronization needed to maintain criti- 
cal frequencies, And there is absolutely no measurable 
power ca 


« no slippage, no take-up—allows short centers, high ratios. 
e absence of metal-to-metal contact —eliminates need for 
lubrication and housing devices 

« handles speeds up to 16,000 F.P.M. or so slow as to be 
imperceptible to the eye. 

« close to 100% efficiency 

+ imbedded with steel cables for high tensile strength 

+ constant angular velocity 


These belts —plus expert engineering service —are ob- 
tainable at “U.S.” power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefeller Center, New York 20, N. Y. 
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AIR-MITE 


provuction AIR PRESS 


uith more Zualite: Features 


+: Uap SO ; : * Solid Steel Column. Greater strength 
BRISTOL (eum | 73) lgcw 
re oa , * Brass cylinder, aluminum end cast- 
: ings, Hy-Car piston cups. 


socket sc rews 24 - i i / ® Accurately ground table 


*® Fast set-up and stroke adjustment. 


+ owes You don't haye to “baby” an arr-mITE 
B43 hin 7 i Press because they're ruggedly built to 
e p rmy A, . Aes stand the gaff of preducfion work. From 
; ; 7 the Gp ef their solid stee] column to the 
“ers “ “4 heavy base, they're every inch a work 
. 0 Ae horse too]. Feature-for-feature, you can't 
blast off i ge ° buy a better, more economical operating 
‘ ee i press than an Aim-MITE 
{ Special adaptations available. Write us 
your needs 





1 Ton Capacity 


$8995 


F.O.B. Chicag 





New 3 Way Control Valve. For sefer, more effi 
cient Dress werk, use AIR-MITE Control Valves 
Connected in poraltel and positioned on either side 
of an air press, they provide o safe, instantaneous 
press operating contro!. Operator must depress both 
hondies to @ctuote press . keeps attention on 
work«piece, hands out of the way. For pressures 

wp to 160 p-s.i eS 





4407 W. KINZIE ST., CHICAGO, ILLINOIS 
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7 0,.To Cut Your Tapping Costs, GRIND and 
RE-GRIND YOUR TAPS ACCURATELY! 


Use these basic hook angles as a starting point 
for better tapping 
Alumisum 18 Cast tron 5 Brass 5 
iT] Magnesium 18 Plastics |—8 
i that B | Multiple-Spl \ Mild Steel 8 Stainless Steel 12 
e pro Li to , . Te ' 
re proud tha of ultiple-Spline socket Screws were Write for specific details on how the BLAKE 
d for use in the Nike, first truly operational U. S. guided : Flute and Chamfer Grinders give you the accuracy 
missile : you need for low tapping costs. 
First, because Nike and its complex guidance equipment are so 


important to our national defense F P F EDWARD *BLAKE COMPANY INC 
nivol Grinding o 
Second, because we know that these Bristol Multiple-Spline | ; 


‘j and Chamfers CHERRY ST. WEST NEWTON 65 MASS 
cket screws met the most exacting requirements for holding 


r against shock and vibration. The Bristol-originated 
tiple-Spline socket allows these screws to be wrenched up USE READER SERVICE CARD; INDICATE A-4-268-3 
a mally tight without danger of stripping the socket 
Bristol Multipl Spline socket screws 





3, both set and cap, are 





or critical applications in a host of products, in addition 


to mises and guidance equipment: communications equip ALEXANDER DIE-SINKERS 


I ype have instruments vending machines, cam- 


er desk caleulators—wherever ability to take extra wrenching 2 for 2 or 3 


torque is a factor dimensional work 
Find out about them from your industrial distributor today. 
ALM : Latest model, No. 3A for molds and dies 
- — “P to 1000 Ibs. Ratios from 1.5:1 to 
10:1, 14 spindle speeds from 475 to 9500 
cutters up to ¥e" dia. Two smaller 
; sizes, 1A and 2A. 
i Get a close look at Alexander engravers, die- 
i sinkers, and cutter grinders—optical dividing 
1 head, centering and cutter grinder microscopes, 
' 
! 
' 
i 


Precision socket screw manufacturers since 1913 


Bristol's Hex Socket Screws 


ik M i vs 
1d alla tee! and Stainless Steel. Cap Screws up to 114” J ARTHUR DEAKIN & SON 150-28 HILLSIDE AVE 
‘ JAMAICA 32, N.Y 
THE BRIS IPA ket ev ' 
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Bristol s Multiple 
pine Socket 
Screws 


cylinder roller attachments and other -acces- 
sories. Write for catalog D on these quality, 
British machines. 
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At the Electrical Products Division of Joy Manufacturing 
Company, Charles G. Rimmel, production foreman, dis- 
cusses use of Walker-Turner multiple-spindle drill press line 
with Bert Igou of Mill Supply & Machinery Company, W-T 


distributor in St. Louis. 


The Electrical Products Division of 
Joy Manufacturing Co. reduces machining costs by using 
W-T Drill Presses in place of larger, expensive equipment 


April 1957 


Operator end-drilling contacts at 
Joy St. Louis plant with 20” Walker. 
Turner drill press. Output per shift 
averages 2,400 to 2,500 contacts per 
spindle. 


The Electrical Products Division of Joy 
Manufacturing Company, St. Louis, 
Mo., manufacturers of electrical con- 
nectors, purchased one Walker-Turner 
20” drill press several years ago. Re- 
sults were so satisfactory thai the com- 
pany now has 15 units—13 on the pro- 
duction line and 2 in the toolroom. 

Of particular note is the company’s 
use of two Walker-Turner four-spindle 
drill presses (as shown above) for end 
drilling and chamfering contacts. Now 
this work is being done faster and at 
less cost than with the larger, expensive 
machinery formerly used. 


Plant manager Gilligan and produc- 
tion foreman Rimmel have this to say 
about the performance of W-T presses. 
“Their slightly higher initial cost over 
competitive equipment has been more 
than offset by the high quality of 
work produced and the fact that we 
have had no maintenance problems 
with the presses.” 

Ask your W-T distributor to demon 
strate what Walker-Turner “Light- 
Heavyweight” machine tools can do for 
you. He's listed under “Tools” in your 
telephone book. Or mail the coupon 
below for details 


Division of Rockwell Manufacturing Co. 
Dept. WD-25, 400 N. Lexington Ave., Pittsburgh 8, Pa 


(] Please send name of my Walker-Turner distributor 
(_) Please send literature on Walker-Turner drill presses 


Nome 
Address 
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On any material, any job... 


INCREASE PRODUCTIVITY, CUT UNIT 


Milling gray cast iron. Cemented carbide increased production, yet 
Output boosted 20%-30% longer tool life, better finishes on the new hard, dense types of gray cast 


with Grade 860 Tests on simulated engine blocks (above) showed Grade 860 took interrupted 


cuts with minute wear, no chipping while other carbides showed exter 


provided 


iron 





chipping and cratering 
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Production rate doubled 
with Grade 370 tool 





Turning 4340 steel. High-impact cutting 
involved on this special aircraft shaft 
caused rapid dulling of conventional car- 
bides; several work stoppages per shaft 
occurred while tools were reground. To- 
day, Synchro Devices, Inc., turns a com- 
plete shaft with a single Grade 370 tool 


also gets double the production 


Daily regrinding ended 
by Grade 883 cutters 





Gang-milling plastics. Cotton -impreg- 
nated plastic-like plugboards were so 
abrasive that steel cutters were down for 
costly, time-consuming regrinding almost 
daily. Switching to Carboloy Grade 883, 
International Business Machines Corp. 
milled 900,000 boards with the carbide- 
tipped cutters without sharpening 


Cade d scene eeeeed? 


eal T1111 LL 


PRAT 


COSTS WITH CARBOLOY. CARBIDES 


>» Take heavier cuts, at faster speeds and feeds 


>» Lower tool cost per piece, boost machine efficiency 


Whether 
even nonmetallics like plastics—Carboloy carbide grad 


you're cutting steel, cast iron, aluminum-—o1 


will keep machines running longer at top efficiency 

Carboloy cemented carbides make your machine 
more productive because they take greater speeds and 
feeds give you more output per grind. And, they'll 
cut unit costs through lower downtime, grinding, and 
maintenance costs give you more production pel 
tool. It adds up.to a more efficient — and therefore, more 


profitable — machining operation 


Wide choice of grades 


If you’re cutting steel, for example, use Carboloy Extra 


Performance Grades 350 and 370. These grades have 


proved tnelr superiority ovel conventional carbides in 
hundreds of applications doubling and tripling 
production in many cases 

If you’re milling high-tensile cast irons, there's 


Carboloy Grade 860. This carbide provides greate: 


resistance to chipping and cratering. Tests show it can 
increase production 207, -30°% 

Or, if you’re machining nonferrous materials like 
aluminum, brass, bronze, or titanium, you can choose 
from five Carboloy cemented carbides and get the 
specific cutting characteristics you need for any job 
from precision finishing to heavy-duty interrupted cuts 


Broad range of products 

Carboloy cemented carbides are locally stocked for 
immediate delivery by 139 Authorized Carboloy Dis 
tributors. They’re available in the widest choice of styles 
and sizes in the industry 

Call your Distributor today (he’s listed in the Yellow 
Pages). Or, send for a copy of Catalog GT-316, con 
taining the new Grade Selection Guide for Carboloy 
cemented carbides. Write: Metallurgical Products De 
partment of General Electric Company 11101 E. 8 Mile 
Road, Detroit 32, Michigan 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Women Work Well with 
LELAND-GIFFORD Drilling Machines 


At the dexterous finger touch of skilled women 


operators, these rugged he-man Leland-Gifford 
Drilling Machines perform miracles of precision 


drilling for Teletype Corporation. 


Thousands of small precision parts for intricate 
Teletype machines require a wide variety of pre- 
cision drilling operations — drilling through or to 


depth, tapping, countersinking, spot facing. 


Batteries of Leland-Gifford Multiple Spindle 
Drilling Machines provide the extreme sensitivity 
plus infinite flexibility needed to handle these oper- 


ations quickly, accurately and profitably. The right 


Ee LOR ee 


tools are always ready for use in the right sequence 
and combination. Work moves smoothly from one 
spindle to the next, requiring a minimum of han- 


dling even for the most complex pattern of holes. 


Walk through the plants of the nation’s fore- 
most producers of precision work and you'll find 
one name more than any other on precision drilling 
equipment —— LELAND-GIFFORD. Leland-Gifford 
Multiple Spindle Drilling Machines are available in 
a complete family of sizes in a wide range of swings, 
number of spindles, types of feed. New bulletins 
give complete information. Write for them. 





LELAND-GIFFORD 


‘Drilling Machines 


CHICAGO 45 — YORK OFFICE 
2515 West Peterson Ave 5 South Orange Ave 


DETROIT Sout Ovenge, Ma. 
10429 West McNichols Rd. = LOS ANGELES OFFICE 
CLEVELAND 22 2620 Leonis Bly 
P.O. Box 853 Vernon 58, Col 
INDIANAPOLIS 6, P. O. Box 105! 


ROCHESTER 12. P.O. Box 24, Charlotte Stotion 
WORCESTER 1, S ner 


MASSACHUSETTS, V.S.A. 
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CASE HISTORY NO. 40 













The Honeywell Round Minneapolis-Honeywell’s attractive room thermostat 
depends upon this unique tooling set-up for economical 
volume production of the plastic back plate terminal 
block assembly shown at left. Labor hours have been 
reduced to about ONE TENTH of previous operations, 
thanks to this Bodine 42-30 Machine. It’s just one ex- 
ample of the versatility of Bodine machines as they 
lend themselves for special tooling to meet specific job 
requirements. 


(CG ovo oe 
) FEED TERMINAL STRIP 
LIN IS FROM PRESSES 


= 
Baeses ao 
ee = |= eee Cos 


AND TRANSFER 
CRIMP TERMINAL 


Clos 


TAP TWO HOLES 
IN EACH TERMINAL 


AMD rrrrz. 


TAP ONE HOLE 
ON WALL PLATE 


Mu SRPRQ,, 


INSERT TWO 
TERMINAL SCREWS 


vPRIG 22, ul OP22, 


UNUSUAL TOOLING FEATURES: This complete assembly is now made 
in one cycle of a Bodine 42-30 Machine. The two presses stamping the terminal 
blanks are coupled to and cycled by the machine, feeding stampings continu- 
ously as shown. Terminals are cut-off, inserted and formed over at station one. 
Back plates are magazine fed. Operator's functions are largely limited to 
keeping back plate magazine filled and replenishing coils of brass stock on 


TEST-PROBE FOR COMPLETION 


presses. 
At end of operation, two inspection probes, advanced from below, test for 
properly filled screw terminal holes, automatically discard rejects. 
With today’s demand for cost-saving through grouping of as- THE 
sembly operations, Bodine’s extensive experience in the field will ww 
prove profitably useful. We invite inquiries. Send your ideas and Af 
“You Can't Meet Tomorrow's Competition f] HLTA 
With Yesterday's Machine Tools.” 
i esterday’s Machi ools CORPORATION 
eeiogerrorT CONNECTICUT 


samples for analysis to Dept. TE-4 








AUTOMATIC DIAL TYPE ORILLING, MILLING 


TAPPING, AND SCREW INGERTIN MACHINES 
«Boss 5 5 6 
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FORGING DIE 


Material: Heppenstall ‘A’ 
Conventional Machining 

Time: 40 hours 
Elox Setup & Machining 

Time: 8 hours 

Saved: 32 hours 

Machine tool: Elox Standard M-500 
Electrode: Cast Elo-met #3 
Customers report 75% time saving 
in re-working dies after washout... 
no annealing is necessary. me 


Wham bry, ve Ol noon peer AA ened ved prea wee wily han Sopa rhwotel [al peter Apeden ere bes A penwayel apron wh phony 
TUNGSTEN CARBIDE 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- 
chined tools per hour. Timesinclude 
roughing and finishing, machining 
both faces, nose radius and top. 
Radius held to « .001”. Tools were 
procuces by 1 man operating 2 

lox Tool & Cutter Grinders, using a 
brass wheel. Users report — 
ground tools give greatly increase 
life when compared to abrasive Saeed 
ground tools. 











Vian Wrently OY ALR Di Aovavody'y tv Ave we dwnrnva/wlte pl nnhayA hal par Ay. saad hi hdd bk fe MyrerA ya 
EMBOSSING DIE 
Material: Air Hardened Tool Steel 


Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 
corners on each square had to be 
maintained. 


\ 
Conventional Machining 


ees jobs 
Time: 227 hours 


Elox Setup & Machining th prove 
Time: l0Ohours 


Saved: 217 hours pe a EL] 
Machine Tool: Elox Standard M-500 OX 
Electrode: Free machining brass 


SA A naa peter he aa haa 1k hid cad Adhd bac Ati ies ha biel had pach Aden acs hn "ghahae dasha chee hath | pha had cad a Andhibh Ao puts YOU 


EXTRUSION DIE 


Material: Air Hardened Tool Steel a d f 
Conventional ra) 02a © 


Machining Time: 4 hours | \ = 

Elox Setup & \ ef 

Machining Time: = 1 hr. 38 min. COM p Ition 
Saved: 2 Hrs. 22 mn. ee 

Machine Tool: Elox Standard M-5 

Electrode: Free machining brass 2 = 


Machining is done after final heat 
ra ... eliminating the possi- 
bility of distortion. 


These jobs were done for Elox customers in our “Prove It” Division. There’s 
more to them than just “man hours” saved. The Elox sales engineer in your 


area would like to give you all the details about these and other applications 
of Electrical Discharge Machining. Why not write... 


elox VhalH, 7 YR 1837 N. Stephenson Highway 
OY) Royal Oak 3, Michigan 
*T. M Reg 
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1. CHALLENG 
of standard precision surface equipment. Over 30 
and types of standard angle plates, box parallels, 
out plates, str s, § ni-steel and granite 
and many oth d to improve your 
tion, production or ass 


) different sizes 
Vv blocks, lay- 
surface plates 
tooling, inspec 


2. COMPLETELY CATALOGED owe 

ect the right equipment for each 
Most of the Challenge precision 
4 in stock by your 


ther carrie¢ 
istributor OF is otherwise 


livery: 


to help you sel 
precision job. 
equipment is el 
local Mill Supply D 
readily available for prompt de 


PLUS ENGINEERING HELP .-: - 
rface Equipme 
{ large 5 
ered. Factor 


hnical representa 


nt to your special prob- 
.e or floor plates 
ngineers 
yailable 


Challenge Su 


in applyine 
nstallations oO 


lems, particularly on i 
which must be specially engine 
and, in some areas, special tec 


for help. 
For complete information OF a copy of the Challenge Precision 


Catalog (No. g38w) write today to: 


THE CHALLENGE MACH NERY COMPANY 
G 


1 
RAND HAVEN, MICHIGAN 


£2, coma 4 if ; 
THE CHALLENGE MA N | 
Gr and Haven, Michigan TE-4 
Pl a 4 a > 4 ) ala 
Se $ 1 Ss 1 ( t | 
gz Pr isi é ] N 
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Address 
City 
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A large aircraft manufacturer* reports HI-DEN rolls in 
a Yoder machine produced these short-run parts in stock 
sheared from sheet aluminum (in as-quenched condi- 
tion) more satisfactorily and economically than other 
methods tested. And tool fabrication time was reduced 50% 


Another company”* found that a steel draw die which 
formerly required three passes to complete a draw, when 
faced with HI-DEN completed the same draw in one 
HI-DEN treats the metal better 


pass. 


Mere than 100 different applications for HI-DEN 
have been reported by users . . . forming, stretch, 
draw and press brake dies; jigs, fixtures, templates, 
pressure pads and many others. Ideal for use in 
Hydro-form or Mar-form presses. 


HI-DEN, a compreg of selected wood veneers im- 
pregnated with phenolic resin (laminated and com- 
pressed under extreme heat and pressure) is far stronger 
than equal weight in steel, is lighter in weight, easier to 
handle, resistant to oil, alcohol and moisture, dimen- 
sionally stable — and is easily shaped with standard 
tungsten carbide tools, 


* Names on request ‘ companion 
arkwood “ 
ef impre 

) is be 
for 


HW1-DEN 
product, P 
(a kraft = te 
nated lamin’ lar 
ing popy 
com mo 


If you are forming light metal 
parts, HI-DEN has important ad- 
vantages to offer Why not send 
today for Technical Bulletin and 
literature showing how to improve 
quality while lowering costs? 


ae 





iy ’ | ' numer metal® 
» arkwood — 
! } ; 
f 
‘| aminates. Inc. 
_. 32. Water St,, Wakefield, Massachusetts.” 
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announcing... 


TRIGGER-RELEASE 
levers on 5 more 


PORTABLE 


TOGGLE 


MODEL 462 
Trigger-Release levers also available on DE-STA-CO 
ee ee ee ee 
463-5 (jow spans ranging from 4" to 3”) 


For a one-handed clamping job 

. especially in a hard-to-get-at 
place . . . there’s nothing, absolutely 
nothing, as good as a Trigger- 
Release DE-STA-CO Portable 


Clamp! ... And now, with 5 more 


new models, we meet practically 
every such clamping requirement. 


FOR COMPLETE INFORMATION, WRITE FOR 40-PAGE 
CATALOG AND NEAREST DE-STA-CO DEALER! 


DETROIT STAMPING COMPANY 


326 Midiand Avenue @¢ Detroit 3, Micnigan 
USE RZADER SERVICE CARD; INDICATE A-4-276-2 








Thompson Products Inc. West Coast Division 


tapping 
production 





pieces per hour 
with 
longer tool life 


There’s a good reason for that kind of a 
record. Kautman specializes in building tap- 
ping machines . highly-precisioned ma- 
chines designed for high production runs or 
for the versatile, multiple machine shop 
requirements. For complete information on 
how you can reduce production costs in 
your plant . . . send prints and samples of 
your work to 


KAUFMAN MFG. CO. 


553 S. 29th St. Manitowoc, Wisconsin 
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There are more hand fed drill presses in use than any 
other machine tool. They are all pretty much alike. The 
operator positions the work in a jig or fixture, feeds 

the drill in and out of the work by turning a star wheel by 
hand, and removes the work from the jig. 





A good workman can drill a clean hole. But not too many 
of them. It’s a tiring job. Towards the end of the shift 
both quality and quantity suffer. 


Let’s put a Bellows Drill Press Feed on the star 
wheel shaft. Now, the operator touches a lever. 
Automatically the drill is fed in and out of the work, 
under perfect control. Production is increased 

20‘. -30 ; quality is better; tool life longer. 


Let’s go a step farther. Add a Bellows Rotary Feed 
These two free booklets Table. Now all the operator has to do is load parts. The 
tell the entire story table automatically positions the part under the drill. 
Write for them today the drill press feed automatically feeds the tool, the 
Rama Pa Ey table indexes to eject one part and position another 

The Bellows Co., Akron ‘ es 

9: Chin, te Conde Gal Production is more than doubled, often more than tripled. 


lows Pneumatic Devices ae 8 , 
w much does such a set-t cost ! oug 4 e 
of Gacndin, ik: Cenate, How much does such a set-up cost? Roughly fiv 


Ontario weeks wages of an operator buys it. Actually it costs 
nothing. It pays for itself, often with the first 
week’s cost savings. 





The Bell OwWwsS Co. 


AKRON 9, OHIO 
MANUFACTURERS OF .CONTROLLED-AIR-POWER DEVICES FOR 
FASTER, SAFER, BETTER AND LOWER-COST PRODUCTION 
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The U. S. Drill Head Company’s first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 
sidiary of Borg-Warner. 


NOS 


The 50,000th Head was shipped. 


For men who know 
drill heads best, it’s Since 1915, when the U. S. Drill Head Co. built 


its first adjustable head, it has far surpassed all 


always U. S. Drill Head other similar manufacturers because of its en- 
ooo 8 


gineering and production facilities 


Manufacturers of all types of adjustable, 
fixed center and individual lead screw 
tapping heads 








THE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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MICRO-FOG ====m 
LUBRO-CONTROL UNIT 


FOR UP TO 100 BEARING INCHES 


ALL MACHINE 
ELEMENTS 


AUTOMATIC fir; 5!” LUBRICATION 


FOR ALL ELEMENTS OF A MACHINE 


One Lubricator Per Machine — Model 33AL-4 (‘2’) Lubrication Unit automatically 


creates finely divided air-borne oil fog. Completely lubricates a machine having a 


maximum requirement of 100 bearing inches 


Better Lubrication Continuously applies protective film of fresh oil to lubrication 


points. Never periods of too much or too little lubrication 


Compact, Complete, Attractive — Measuring only 6-1/32 x 6-1/32" x 5-3/16", 
cabinet contains air filter, pressure regulator, MICRO-FOG Lubricator 


Visual Oi! Feed — Oil feed is readily visible, 


providing positive proof of lubrication 


—_ 
No guesswork , ' MD bre avs ff 
La ee ae ae (fs 
For complete information on MICRO-FOG SA Si] i 1 i at, Oboe ip niyt fir =| 
Lubrication for all bearing inch requirements, { 4 Bh Bete nn ' a ee eA) Sis ; 


call your nearby Norgren Representative 
listed in the telephone directory — or 


ie Norgren 
WRITE FOR FACTORY LITERATURE 


C.A. NORGREN CO. 


3447 $OUTH ELATI STREET ENGLEWOOD, COLORADO 


FOR FURTHER INFORMATION. US READER SERVI ( INDICA A-4.2 . - j er 
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4 WAYS BETTER 


Fully adjustable chipbreaker 

Invertible and indexable carbide or stee! anvils 

Holds both 3/16” “thick” inserts and 1/8” “thin” inserts 
Choice of standard or setscrew chipbreaker clamps 


A ADAMAS CARBIDE CORPORATION, KENILWORTH, N. J. 
PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL TIPS, DIES, 
WEAR PARTS, DEX-A-TOOL AND CERALOX. 
ieee | 
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We need capable, mature men 

who have good judgment, to perform 
inspection at subcontractors 

in the Midwest and on the East Coast 


If you have approximately 10 years 
experience in electrical and electronic 
inspection, with some machine shop 
background, and want to work for a stable 
firm, specializing in nuclear weapons 
research and development, write 

Mr. J. Danclovic, General Employment 
Section 594 


CORPORATION 





ALBUQUERQUE.N.M. 


! fll 


> 


I 


field inspection representative — 
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insures Quality Control 


Solve quality control problems with the King Portable Brinell Hardness 


Take faster, more accurate hardness readings on heavy, odd-shaped 


netal par The King Port 


ts without elaborate fixturing or 


a 3000 kg. load on 


cutting samples 


ible uses a 10 mm. ball with automatic relief. Inter 


nediate loads as desired This precision instrument soves handling and 


etup time versatile, it soon 


30 pounds anc 


and is so pays for itself many times over 


Weighs less than 1 makes guaranteed a 


curate tests anywhere 


For complete specifications on standard testing machines 


or adaptations made to your special requirements, write 


KING TESTER CORPORATION 


Dept. T, 440 North 13th St., Philadelphia 23. Pa 
USE READER SERVICE CARD; INDICATE A-4-282 





INSERTED-BLADE MILLING CUTTERS 
AND SINGLE-POINT TOOLS FOR 
ALL METAL-CUTTING NEEDS 


~ 


APEX TOOL BITS rf 
FIT MOST STAND- V 
ARD HOLDERS 


If you haven’t yet changed to 
Apex, you can begin to get 
acquainted by using Apex Bits 
in your present holders. The 
Apex line includes Single-Point 
Round Shank (as shown) and 
Shankless Serrated — plus In 
serted-Blade Milling Cutters of 
ill different styles. Write for 
catalog 





PROMPT SHIPMENT 
FROM OUR LARGE 


COMPLETE STOCK 
APEX TOOL G CUTTER CO., Inc., Shelton 16, Conn. 
USE READER SERVICE CARD: INDICATE A-4-282-3 
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Manufacturing Engineers: 





... and for forging 
dies and inserts, Latrobe's 
is used for tough jobs! 





I'wo station press insert manufactured and used by Ford Motor’s Forging Plant 
in Canton, Ohio. It was made from Latrobe’s LPD hot work die steel and is used 
to produce the Universal Flange Joint in the Drive Shaft Assembly of the 1957 
Ford. The material being forged is SAE 1141 which is forged on a 2,000 ton forg 
ing press at a temperature of 2240° Ff 

The top and bottom inserts are heat treated to a hardness of Rockwell C 38 
40. Average production for the top insert is approximately 16,000 pieces and fo 
the bottom insert 8,000 pieces 


FORD MOTOR COMPANY Forging Piant 
Canton, Ohio 


for this job because For you" vont hot work forge 


ing die of insert oe Oe 
LPD has a proper balance of toughness, hardness, and LPD. («|| our Latrobe repre: 
Hfictive.,. o wide range 


of sizes ore carried in wore. 
conditions at high temperatures glued 


abrasion resistance to withstand severe working 


LPD is resistant to heat checking at elevated 


temperatures 


LPD is available in a wide range of size 


LATROBE 


Latrobe’s LPD Hot Work Die Steel is a chromiun STEEL COMPANY 


tungsten general purpose hot work steel possessing MAIN OFFICE and PLANT 
a fine balance of properties for high temperature LATROBE, PA 
work. It is an air hardening non-deforming steel] 


with excellent machinability characteristi 


Bronch Offices and Warehouses Loto ted 
in Principal Cities 





Manufacturing Engineers: 


KEY MEMBERS OF 
mn OUR DEVELOPMENT TEAM 
At 


Karly in the development of any new weapon, this Manufacturing research 
question comes up: is it a producible idea? Can parts engineers at Vought design special 
be manufactured to prescribed specs? Does the design ‘ techniques and forming equip 


for example, consider bend allowances? And— looking he ment for materials like high 


tensile steel, titanium and 
further ahead—can the product be broken down for 


‘ ; honeycomb. Here's a Vought 
efficient production? At Chance Vought, these ques 


z designed mode! which guided 
tions are answered by manufacturing engineers on our , construction of a big hot 
development team. It’s the first of many assignments forming press for titanium 
: , Exami z, are Bill Wood 
these professionals undertake in the development of / sensi eae cap ar 
: x left, manufacturing research 
Vought fighters and missiles. Once they’ ve determined 
that a weapon’s producible, then they must make it manufacturing research engi 


digestible to the shop. They tailor tooling to prescribed neer 


supervisor, and Joe Bayer, 


production flow, and they create new machinery for 
special jobs. They sequence parts fabrication and Turn tax savings into 


assembly, and they conduct continuous research into family fun in Dallas where the 


new materials and production techniques. As a result local tax rate is one of the 
. . at ’ >» > » *f 
of this research, production at Vought is an ever nation's lowest. Here you can 


. , live within a short drive of 
changing, advancing program. For creative mechan 


hey. ; : your office, and mild year 
ical, industrial, electrical and civil engineers, it’s an 


‘round weather adds to 


exciting, fast-moving career field outdoor enjoyment 


To arrange for a personal interview, or a prompt report on our opportunities in Manufacturing 
Engineering, write: MR. AL STERLING, Supervisor Employment and Placement 


a 


OUGHT AIRCRArT 


4NCOA POR ATEO CALL AS, TEXAS 


The Tool Engineer 





FOR FURTHER 


NFORMAT 


NEW 


DRUNKEN 
THREAD 
CHECKER 


Now, with the PMCo Drunken Thread Checker, it is 
possible to accurately check another element— 
“drunken threads.” This new instrument, developed 
after many years of study, is manufactured of the 
finest materials, by a team of expert craftsmen, It 


simplifies accurate reading of helix deviation. 


The PMCo Drunken Thread Checker has a capacity 
up to 3%" diameter. Maximum measuring distance 
between centers is 5%”. It is furnished complete with 
three sets of carbide contact points covering pitches 
ranging from 4 through 80. 


THE PIPE MACHINERY CO. 


29100 Lakeland Bivd. , Wicklitfe, Ohio 


Greater Clovelload. 


Today Get the Pipe Machinery Co. ‘Drunken Threed Checker” Pamphlet #2. Fill in this coupon. 
Nome induskasuniiciates aa : % re pemae Pe CaOr RM SP: S 
Company BRR “4 Sa ae EE 

Address an i 

a mee Peake seashell sialiialioshes GOUT tari a 
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ACCURACY 
.0002 T.LR. 


0002 1.1.8. OR LESS AT SPINDLE NOSE, 0005 T.1.R. OR LESS OF 
TEST ARBOR SIX INCHES FROM SPINDLE HOSE 


MODEL 8943 
MOTOR DRIVEN 
WORK HEAD 


No. 118 & & Tapered 
Spindle Standard 
Equipment. Wo. 12 

B&S or Ky. 5 Morse 

Avalla’~ 
Slight Extra Cost. 


SPINDLE 
SPEEDS 
160 and 
250 RPM 
Other Spindle 
Speed Pulleys 
Available 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 


The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 


is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate 8943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 
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ADJUSTABLE 
DIES by WHISTLER 


e Operate like a single purpose die @ Easy to set-up and make 
changes e Interchangeable and re-usable parts always ready 
for a new job e Reduce die costs to a new low e Pierce holes 


in any desired arrangement of shapes and sizes e Precision 


piercing of materials to 4%" thick steel. 


Ayes 


AS 
x NY ] 
est 7 2 a \ 
Na T] NS 
Arik welearererel, 
ed SH be FS oo 5 


= eee 


—_ 4 A “ re) 


Above: Sectional drawing of a Whistler adjustable punch and 
die unit assembled in T-slot die set. Betow: A completely 


assembled Whistler adjustable die ready for the press 


you NEED 
THIS CATALOG 


to see for yourself in dollars 
and cents what this adjustable 
die making method can do for 
your plant. Send for it right 


now without obligation 


S.B.WHISTLER & SONS, INC. 
744 Military Road, Buffalo 23,N.Y 


ADJUSTABLE, MAGNETIC ond CUSTOM DIES FOR ALL INDUSTRY 
Direct Factory Representatives Located in Principal Industrial Areos 


2 
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D 
WHY PAY MORE esign Ground 


for specials, when you can get BOST 


what you need FROM STOCK? 100 SERIES Coats, 


SPEED REDUCERS 
1605 


types and ratios 


FROM STOCK 


Horizontal Right Angle Drive Horizontal Right Angle Drive 
Worm Gear over Worm Gear under 


REDUCTORS Ratios 1:1 to 3600:1 — .004 to 50 HP 


, sontal Perot ay 4 
“ey ya! teen aig 


Vertical Right Double Reduction 
Angle Drive Horizontal Parallel Drive 


_ <a 


All eh - Fees also sold without motors as 


FLANGED eh - Fees 
Horizontal Right 


sn ie Double Reduction 
Vertical Right Angle Drive 


And now 


MORE SIZES 
in small 


REDUCTORS 


Meet increasing needs for smaller units in Catalog No. 56 
Horizontal Right Angle Drive models. Boston a slate 7 specifications 
a us = includes 50 pages of 
Gear Works, 83 Hayward St., Quincy 71, Mass. s engineering data to 
aid in lection and 

appl ation 


hi im 
ee 


DISTRIBUTOR 


r necrest Distributor, look under YEARS 
the Yellow vin: s of your Telephone Bo 
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BEST BY ANY TURNING TEST 
At National Products Company, Cleveland, Ohio 


Floor to floor time is reduced by more than 
two hours per piece over previous method. 
This includes set-up, handling and over-all 
machining of these parts. 


Write Jones & Lamson for details 


Jones & Lamson turret lathes are built and 


powered to produce MORE CHIPS per tool 
MORE PIECES per hour 
MORE PROFIT per job 


than any other turret lathe of comparable size! 


JONES & LAMSON poo -ssssssss 


co 
DY 
CO,MACHINE TOOL DIV. 


288 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-288 The Tool Engineer 








JONES & LAMSON MACHINE COMPANY, 518 Clinton St., Springfield, Vt., U.S.A. 





Production Increased 35% 
with LINCOLNWELD 


Automatic Submerged Arc Welder 


ERE steering knuckles for tractors 
are produced by Lincolnwelding 
a forging to a spindle. Production has 
been increased from 56 to 76 pieces 
per hour. Welding cost has been 
reduced $1.80 per hundred pieces. 


Cost reducing benefits like these are 
p ossible on many types of fabrication 
with the dependable Automatic Lin- 
colnweld. Call in the Lincoln Welding 
Engineer in your city. Ask him for a 
recommendation of how Lincolnweld 
can cut your costs. 


TRAVEL 
CARRIAGE 
RELEASE ARM 


TRAVEL 
CARRIAGE _ 
SPEED 
CONTROL 


VERTICAL 
HEAL 
ADJUSTMENT 


CONTROL 
TATION 


4 
WIRE 


AUTO TK 
TRAIGHTENER UTOMA 


FLUK VALVE 
On.OFf 
SWIitcH 


WO7TZLE 
ASSEMBLY 


Welding steering knuckles for tractors with LINCOLNWELD automatic submerged 
arc welder. Courtesy of International Harvester Company, Milwaukee, Wisconsin 


ELECTRIC [titcsdmi: 


H 


LINCOLN 


| 

COMPANY | The Lincoln Electric Company 
| 
| 


, Dept O14, Cleveland 17, Ohio 
Cleveland 17, Ohio , 
(] Send Bulletin SB-1455 
The World's Largest Manufacturer of 


Arc Welding Equipment 


(] Have Welding Engineer call 


* 
Name 


Compan 


For details and specifications of Aufomatic 


Lincolnwelds, send coupon for Bulletin $B-1355. —_ 
City 


Position 
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MARKING MACHINES 


for every marking need 


Matthews’ standard line of Machines reflects hundreds of industrial 


marking applications light to heavy duty requirements produc 


tion schedules requiring tens to thousands of marked parts per hour. In 


addition, Matthews’ engineering staff is constantly deve loping special 


ized “‘in-line’’ marking equipment for use in automated or semi-auto 


mated production lines. Whatever your marking requirements may be 


there i Matthews’ Marking Machine to do the job! 


MARKING DIES 


ve by Matthews are designed 

ically to your needs. All possible de 

are conmmdered in the design, steel, en 
saving and heat treatment. These important 
actors provide maximum effectiveness in) 





oducing the stamped impression 


3923 Forbes St. 


PHILADELPHIA . CHICAGO CLIFTON, N. J. BOSTON JACKSONVILLE 
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) MIDOLESTADT -- BALTIMORE | 


TOOLS - DIES - FIXTURES 
SPECIAL MACHINERY 
PRECISION MACHINING 


Ol DESIGNERS - MANUFACTURERS 
ING 


Write for New Descriptive Brochure 


The Middlestadt Wachine Co. 
4210 Chesmont Ave. Baltimore 6, Md 
puna MAULUALLLSULVOUIVLLALLOLUSLUUiAH SAMO LAONRELOLANOOARLg ARES} GSA SATOON tn A LL 


| ( USE READER SERVICE CARD; INDICATE A-4.290-3 
ae CONTAINS CONDENSED 
ING hls PRACTICAL AIDS 
FOR EXPERIENCED 


ia Revised Edition DIE Ma ERS 
t Contains Answers to A K 


5 Y Over 1000 Practical Die Problems With Use of 








Direct Reading Tables and Formulas. 


ALL IN ONE COMPACT HANDBOOK 


CUT OUT THIS direct answers to die problems. Saves time 
Eliminates mathematical calculations. Avoids 
AD TODAY! : 


“ 
. costly errors. Contains invaluable formulas 
POs . Paste on card and §=and tables for quick reference 
i . on 
— wire! $4.50 Formulas and Direct Reading Die Tables on 
InC or single copy. the following types of dies: Bending and 


GRAF TON jateta Lyte Forming 1 Blanking _— ~~ - ie 
' xami- ™ - tectangul: re Shells, } 
| >> AX/U CONS || rom penser: callaneous ‘Tables and r. 
DIE TECHNIQUES, Publishers 


5005 W. LAKE STREET * CHICAGO 44, ILL. 
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> 
» é 
Lightweight magnesium fixture checks Ford station wago 
This magnesium checking fixture is used by Ford Motos manipulate it with one hand 
Company in assembling Ford two-door station wagon ligs and fixtures made with magnesium are always easy to 
It helps to maintain quality by checking the daylight handle because they weigh much less than steel or alumi 
opening relationship to the glass run channel and regu num. Magnesium tooling plate is uniformly flat, low in cost 
' d machine i veld 
lator retainer brackets in the quarter panel welded assem ind casy | nacht lubricate and 
bl It assure iccurate location of the gla run retaines For the full story on magnesium tooling plate contact TT 
d wind egulator mounting hole The fixture nearest upplier of Dow magnesium or write to 4 
ensionall table and ha tood up well under THE DOW CHEMICAL COMPANY, Midland, Michigan Dey 
indlin One man can easil lift I ment MA 14161 
, ' AVAILABLE FROM STOCK AT: Copper and Grass Sales, inc., Detroit, Michigan . Fullerton Steel and Wire Co., Chicago, Ill. 


Hubbell Metals inc., St. Louis, Mo. . A. BR. Purdy Co., inc., Lyndhurst, MN. J. . Reliance Magnesium Co., Los Angeles, Calif. 
Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 
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of STENTOR (oil-hard) 
tool and die steel! 


0 other « hardening icforming too 
S11 NTOR QOil-Lar \ | oadc;»4, 
fit SEEN TOR too 


the 


valuation. Add this extended built-in factor of safety 
th STENTOR: easy machinabilit 
distortion, uniform hard ility and freedom from decarb. ‘Uhen 
Niill-Branch Warehou or Distributor for mformation 
STENTOR with nded built-in factor of safety 


farpen ter 


matched tool and die steels 
The ( irpenter St cl Co., 154 W. Bern St., Reading, Pa 


t 1 tment: The Ca t yt ( Port Washington, N. CARSTEELCO 
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EVERY SUPPLY ITEM 
Generally Used in Tool and Die Making 


This drill team sets the pace in the tool, gage and die making 
industry. It’s the most complete line of die makers’ supplies 
available today .. . and it’s available from stock at your 
Danly branch or leading industrial distributors everywhere 
Danly’s original line has kept in step with the industry to 
provide every new item for modern die making techniques 
All items are manufactured to close tolerances and exacting 
performance standards in sizes to meet your needs 


Make your Danly distributor or branch ; 


plant your source for fast delivery fr 


DANLY MACHINE SPECIALTIES, INC. 2100 South Laramie Avenue + Chicago SO, Illinole 
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THESE SKILLED HANDS 
WILL NEVER BE REPLACED BY PUSH-BUTTONS 





hands of the tool and die craftsmen—and the industry offers an unmatched pool of specialized equip- 
industry they serve—will remain the key to mass ment, experience with a great variety of operations and 
m regardle of the extent to which automatic materials, and supervision by individual, responsible 

eem to take ove! owner-management 

pecial jigs, dies and other complex tools needed More and more men in top management are insisting 
roduce refrigerators or gunsights must be indi that their tooling problems be placed in the skilled hands 
designed and built, no two alike of the tool and die plants—thus freeing their production 
a independent contract tool and die plants executives to concentrate on production. If you are not 
ngenuity and initiative to tool up our military yet among them, why not discuss your next tooling pro- 
n amazingly short time during World War II and gram with an NTDMA member. Write today for our new 
1 the Korean War. And today, these plants are Directory of Member Plants and Services. 

ing mightily to developments that will provide 

n improvements and economies National Tool & Die Manufacturers Association 


to its skilled hands, the contract tool and die 909 Public Square Building, Cleveland 13, Ohio 


| 
<j a oF 


= \ Tool € Die f z IT PAYS TO GO OUTSIDE FOR SPECIAL TOOLING 


¢ 


2: "YS 
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Taps and Gages 
help to build the 
* World’s longest | 

suspension 


41,200 miles of wire suspends the 


oo 


Each end of the coil of wire 
is fed to machines where one 
cuts a right and the other a 
left hand thread, both ends 
being mitered 


Photo-courtesy Contractors & Engi 
neers magazine 


The two ends are joined by 
a coupling Photo — courtesy 


Mackinac Bridge Authority 
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Right and left hand thread prior to 
splicing. Photo 
Authority 


courtesy Mackinac Bridge 


Joining two coils is accomplished 
by bringing the right hand thread 
of one wire and the left hand 
thread of the other together, where 
a coupling device draws the ends 
tight until the mitered ends fit to 
prevent turning in the coupling 
The continuous wire is wound on 
huge reels for spinning equipment 
on the bridge . . . about 70 coils 
to a full reel of 16 tons (320,000 
feet or over 60 miles of wire) 


Photo — courtesy Controctors & Engineers 
magatine 





Mackinac Bridge superstructure — 
constructed by American Bridge 
Division, United States Steel. 


This majestic bridge represents a veri- 
table monument to precision . . . with no 


detail too small for perfection. 


The use of Bath special tools and dies to 
thread this wire for joining into strong, 
consecutive lengths of cable is proof of 
Bath engineering ability and high manu- 
facturing standards. 


Whether it’s a small but important part 
of a big job — or a big part of a small 
job... you'll find Bath gages, taps and 
special tools are designed to guarantee 


controlled measure of component parts 





wherever accuracy is essential. 


JOHN Ban & CO. Inc. 


28 Grafton St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES @ GROUND THREAD TAPS 
INTERNAL MICROMETERS 


INTERESTING 


Wires per strand 

Strands per cable 

Number of cables 

Total wires in each cabli 
Weight of superstructure 
Length of suspension bridge 


including anchorages) 
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Time per component 


seconds 


Milling flange faces of gas pump bodies at the Dun- 
stable works of AC-Deleo Ltd. Material —die-cast 
alloy, number on table 12. Time allowance—3 secs 


ADCOCK & SHIPLEY 
Vertical Milling Machine 


With Automatic 26" Rotary Table 


CUTS FLOOR-TO-FLOOR TIME—production mill- 
ing time on many different components can be cut 
considerably with this versatile Model 2VR continu- 
ous vertical miller, with first-class finish and without 
train on the operator 

Continuous milling cuts the unproductive waste out 
of floor-to-floor times. No time ts lost in traversing or 
loading and unloading. The 2V R is milling all the time. 
Write for a new leaflet showing how we have ap- 
prow hed many typical cases Let us see if we can do any 
of your jobs faster and better by continuous milling. 


SALES, SERVICE AND PARTS AVAILABLE 
THROUGH AUTHORIZED DISTRIBUTORS 


STANLEY SHEPPARD 


U.S. Representatives * 30 Church St., New York 7, N. Y. 


ALLE 
WORK-HOLDING 
heeds / » 


’ TOGGLE CLAMPS 
35 Types & Sizes { 


Note These Features —Reomed 
Holes —Hardened Serrated Bushings — 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES... 136 SIZES 


ees COMPONENTS 


\ 
) Over 1000 different Types & Sizes 
, available from stock 


|, Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26939 W. 7 Mile Road « Detroit 19, Michigan 
TWX— 894 


USE READER SERVICE CARD; INDICATE A-4-296-2 








USE READER SERVICE CARD; INDICATE A-4-296-1 
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BLADES 
HARDEST MAN-MADE 
* improved a AL 


ira ing 
1t10n Write 
ARBIDES 





HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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The only Belt Drive that 





replaces uncertain friction grip with 
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THE ORIGINAL 


“TIMING” BELT 
Power Transmission Drive 


Just look at all the money-saving advantages that stem 
directly from this unique “Timing” Belt feature: 


There is no belt slippage or creep, therefore: 

e Constant angular velocity is transmitted; 

e Precision timing is maintained between shafts; 
e Practically 100% efficiency is obtained; 

e Belt and pulleys last much longer. 


No initial belt tension is required, therefore: 
e Belt’s rated horsepower is all working horsepower; 
e Bearing loads are minimized, and wear reduced; 


e Take-up adjustments are eliminated 


Less belt pulley contact area is needed, therefore 
e Drives can be more compact, take less space; 
e Smaller-diameter pulleys can be used; 


e Higher drive ratios are practical. 


Additionally, the “Timing” Belt drive needs no lubrication 
tating for rating, its cost is usually the lowest... especially 


when you can take advantage of stock drives 


A factory-trained Power Transmission Field Engineer will 
gladly help you adapt the “Timing” Belt’s many unique 
advantages to your product's drives —from “fle apower to 
over 1,000 horsepower! 


__) America’s Oldest Manufacturer of Industrial Rubber Products 
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Cutting Tool and Gaging Methods .. . by @EsLY 





““ROLLING”’ THREADS IN COPPER —A! Stee! 
Industries, Inc., Crawfordsville, Ind., an automatic screw machine is 
being set up to size, bore and thread 1500 small, difficult-to-tap 
copper parts per hour. The Besly 4-28" “x Press’ fluteless tap 
shown, is used. H. M. Oshry, Vice-Pres., states, Besly ‘X-Press’ Taps 
made it possible to use this high production method successfully 
We get stronger, better, rolled (pressed, not cut) internal threads 


with no burrs or chips — longer tool life and fewer rejects.” 


—'’—- 


PRECISION ACCURACY — Bodine 
Electric Co., ¢ 


hicago, uses Besly-Metro Foundries Corp 


g, thread ring, plain cylindrical 


ring gages to assure precision 


of parts for electrical motor 
Asked why he uses them 
id nspection foreman, says 


sturdier built 


Prove to yourselt that Besly Cutting Tools and 
Gages produce better results. Put them on trial 
on your toughest jobs, and check the difference 
in longer tool life, less down time, fewer rejects 
and faster production. It you’d like to try Besly 
tools or use Besly’s Engineering Service, see your 
Besly distributor for de tails, or write us... 
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second Besly AL-12-B5 Standard Carbide Tipped Tool, arrow 2, semi-finish 
Metal removal is at 200 S.F.M. at 016 
Service helped to achieve this efficient, low-cost metal removal set-up 


moving .030” stock 


MODIFIED TO FIT — The Gabriel Company, Cleveland, 
requires two concentric tapped holes in die-cast aluminum pistons 
used in their airplane type shock absorbers. Originally these were 
tapped individually — requiring 18 seconds per piece. To reduce 
this time, a unique set-up using Besly Taps was developed. A 
smaller Besly Tap is fitted inside the bored-out center of the larger 
Besly Tap. Two holes are now accurately tapped simultaneously 
in 9 seconds 


CARBIDE TOOLS IN ACTION — Cost stee! truck wheels made by Gunnite 


Rockford, Illinois, are rough bored with a Besly BL-12-B5 Standard 
Carbide Tipped Tool, arrow 1, removing ‘e’’ to % 


of stock. On the same turret lathe a 
bores, re- 


feed. Besly’s Engineering 


Engineering, Service and “Specials”... are a Besly Specialty 


BESLY-WELLES 


CORPORATION 
Est. as C. H. Besly & Co. 1875 


118 Dearborn Ave., South Beloit, Illinois 


TAPS @ DRILLS @ REAMERS @ END MILLS @ TOOL BITS @¢ GAGES 
CARBIDE TIPPED TOOLS, BLANKS, TOSS-AWAY INSERTS and HOLDERS 
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A typical problem solved by 
Behr-Manning ‘Abrasive Tech’’ methods 


. e - o . . 
8 steps in finishing were eliminated by using abrasive belts to rough and polish cast-brass faucets 


prior to plating. Polishing, for example, was faster and smoother with a 3-in. x 90-in. Lightning Metalite Cloth 
belt, grit 240, running at 9000 sfpm over a 14-in. stitched buff contact roll on a Crown Rheostat Polishing Lathe 


The belt is lubricated with a light grease stick. Time, labor, and material costs have all been cut by this 
Tech” method. Pe 


Abrasive 
naps Behr-Manning technical service may provide similar benefits for your production 


Very often a Behr-Manning methods engineer can provide a helping hand with different 
finishing problems. Just call the nearest Behr-Manning office for a date. There are 17 
well-equipped “Abrasive Tech” Methods Rooms, available for problem-solving, or helping 
finishers brush up on new techniques: Atlanta, Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Detroit, Grand Rapids, High Point, Indianapolis, Los Angeles, Teterboro, 
Camden, San Francisco, Seattle, St. Louis, and Brantford, Canada. Main office and plant: 
Troy, N. Y. For Export: Norton Behr-Manning Overseas, Inc., New Rochelle, N. Y., U.S.A 


BEHR-MANNING Co. 


a Diviston oF NORTON COMPANY 


aeeatives 


BEHR-MANNING PRODUCTS: Coated Abrasive « Sharpening Stones « Behr-cat Tapes 


NORTON PRODUCTS: Abrasives « Grinding Wheels « Grinding Machines « Refractories BEHR-MANNING ® 





SUPERIOR MODEL H. M. 
HONEMASTER 


@ The right speed (infinitely variable 250 to 
1150 r.p.m.) and correct stone pressure (fully 
adjustable) makes for better work of any 
diameter, finish or material. 


@ Hydraulic system assures constant 
pressure with no fall off due to stone 
wear or stock removal... constant 
cutting action always. 


@ Single control dial shows when first 
piece is coming to finish size. Set, 
then compensate only for stone 
wear thereafter, 


@ Hydraulic clutch and brake, 


@ Foot and knee operation 


pedals. r ° N _ 


TION 
Elkhart, 


m... on the Honemaster. 


{GiIZElrene 
Please send 
NAME 
FIRM 
street 
ciry & STATE 
NAME OF suPPLIER 





PRECISION 
_ TOOLMAKERS’ 
VISE 


FEATURES 


Precision ground on all external surfaces to a maxi 
mum permissible error for squareness of .0004” per 
inch. Not cumulative! 

Dovetailed slide giving rigidity and parallel location 
of jaws under all circumstances 

Slide adjustable for wear by six socket headed screws 
in base allowing maintenance of parallel slice 
Hardened and ground jaws can be removed for replace 
ment with special jaws or for reconditioning 

Totally enclosed screw 
the leadscrew. 


Grit or dust cannot get into 


Screw operated by knurled handle or bar 
Dust-proof means of oiling leadscrew, 
screw in end of handle. 


ALL PARTS HARDENED, except leadscrew which 
is made of High Tensile Steel for long wear 


provided by 


Groove provided all round base 


clamping vise to machine 


provide s means of 
tables, et« 


CAPACITY PRICES 
No. | 1 No. 2 
Width of Jaw 


1% 
Depth of Jaw 71 
1 
1 


6” 
Jaw Opening 
Weight Ibs 


“4 10 $24.50 $38.75 


AIR TRANSPORT EQUIPMENT, INC. 
ALBANY AVENUE, AMITYVILLE, NEW YORK - Tel. AMityville 4-5300 
TSE READER SERVICE CARD; INDICATE A-4-300-2 














SEMI-PRECISION V’ BLOCKS 
FOR ALL-AROUND SHOP USE 


Stock Net 
No Base Capacity Price Ea 
10 4\4"x3 234” Dia. $ 8.00 
1) 614"x4" 434” Dia. 16.25 

Sturdily designed for hard usage 

ideal for drill presses, milling ma 

chines, shapers and planers. Will test 

round shafting for straightness .. . 

Made from “Tenzaloy (Aluminum 

Alloy) 


WRITE FOR DESCRIPTIVE BULLETIN 


ACME TOOL COMPANY 


71 West Broadway New York 7, N. Y. 





indians | 
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DYKEM 
STEEL BLUE 


Stops Lette aga 





Popular package is 
8-oz. can fitted with & 
Bakelite cap holding 

soft-hair brush for ap- 
plying right at bench 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and 
acc iracy 


making Dies and 


Templates 


Write for sample 
on compony letterhead 


re een se 


THE DYKEM COMPANY 


2303D North Tith St. + St. Lovis 6, Me 
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BROWN & SHARPE 


\ 


: 


permits 


0” SAVING 


in cutting tool expense 


A simple feature at first glance, the extended spindle face 

of Brown & Sharpe Universal and Plain Milling Machines 

is the source of multiple savings in milling costs. As the diagram 
shows, this exclusive design brings the spindle nose support 
over 3” closer to the cutting point, providing greatly 


increased rigidity and resistance to vibration. 


PLUS - 50” FASTER PRODUCTION 


‘In the set-up illustrated, the use of smaller diameter cutters 
permitted an increase in RPM at the given surface speed. 
Feed rate was increased proportionately, providing 

50% 


The extended spindle face is one of many examples 


faster production with the same surface quality. 


of economy-minded design found only in Brown & Sharpe 
Milling Machines. Get full information . . . compare. 
You'll find there is no better investment — by any test. Write: 


Brown & Sharpe Mfg. Co., Providence 1, Rhode Island. 


»s Brown & Sharpe 


CUTTERS, 
MACHINE TOOL ACCESSORIES, PRECISION TOOLS, PUMPS 


MILLING, GRINDING, AND SCREW MACHINES 
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SERVICE 


Arbor 
Cutter 


Cutter speed (100 sfm) 
Feed (.047” per rev.) 


CARD 


Conventional 
1%” x 18” 
4”, 4" 

95 RPM. 
42" per min. 


Extended Spindle Face 
1” x 12” 
2%" 4” 
145 R.P.M. 

6%” per min. 


You save with... 


SMALLER DIAMETER ARBORS 


Because of shorter span between supports, a 
shorter, smaller diameter arbor can be used, 
with deflection resistance equal to that of 50% 
larger diameter arbor on conventional machine. 


REDUCES ARBOR COSTS 


SMALLER DIAMETER CUTTERS 


Because of reduced arbor diameter, in the 
example illustrated a 242” x 4” cutter with 1” 
hole replaces the 4” x 4” cutter with 142” hole 
required on a conventional machine. 


REDUCES CUTTER INVESTMENT 


EXTENDED CUTTER LIFE 


Extra support and increased rigidity minimizes 
vibration. Cutters run longer before resharpening. 
Downtime is reduced 


SAVES MAINTENANCE COSTS 


No. 2 UNIVERSAL 
Milling Machines 
3 and 5 HP 
Spindle Drive 


No. 2 PLAIN 
Milling Machines 
3 and 5 HP 
Spindle Drive 
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incorporates 


* provides uniform chip control 
* eliminates chipbreaker grinding 
* allows you to use up short inserts 


This new tool utilizes the simple, 
effective and economical Kendex 
chip control system while retaining 
the best of the time-tested Kenna 
matic tool features. 

It has the Kendex top structure 
with its clamped Kennametal* chip- 
breaker plate. This provides uniform 
chip control over a wide range of 
feeds and depths of cut. It also elimi- 
nates costly grinding of chipbreakers. 

A milled shoulder or ledge on the 
top of the holder is located adjacent 
to the cutting edge. This serves as a 
“height gage” for accurate and fast 
relocation of the insert cutting point 
on center line of workpiece. Machine 
downtime for insert changing is thus 
held to a minimum 

I'he broached insert pocket and 
back-up screw, which has a %” ad 
justment, makes it possible to use 
any combination of inserts to form a 
total insert length ranging from %’ 
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ENNAMATIC TOOL 


Kendex’ Chip control features 


to 114,”. Short inserts may be stacked 
or combined with Kendex inserts. 
This permits use of more of the orig- 
inal insert, and simplifies insert in- 
ventories if you are converting from 
long inserts to “throw-aways.” 
Style “K” Kennamatic tool hold- 
ers are available from stock in 7 


Style “K” 


eee eeo eee ee ee er eee ereer eee eereeereeeeee ee eee eeeeee 


*Trademarks 


S Kennamatic tool holders permit use of short inserts with 
° Kendex inserts to build up insert lengths ranging from %” to 144". 


styles and a wide range of shank 
sizes, plus a full complement of 
Kennamatic inserts, for a wide va- 
riety of machining operations. 
Your Kennametal tool engineer 
will gladly demonstrate the new 
Kennamatic Tool. Call him or write 
to KENNAMETAL INc., Latrobe, Pa. 


The Tool Engineer 
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Progress Report: 


SCHRADER AIR PRODUCTS CAN MAKE 
PRECISION OPERATIONS EFFICIENT 


@ Let’s clear the air 
about close tolerances 


We've faced it. Lots of manufacturers 
still think air is as unpredictable as 
the weather report. But others know 
better, because they've taken the time 
to let a little sunlight on the subject 
These open-minded ones are utilizing 
Schrader Air Products, not just to hold 
work or blow away chips, but to pro- 
duce complex units to close tolerances. 

Air is a big boy now. It has grown 
up fast because automation came be- 
cause pennies needed pinching. Be- 
cause many operations in manufactuf 
ing turned out to be just plain danger- 
ous. Then engineers found air was not 
only efficient, economical, and safe, but 
that products were already designed 
and produced to make air a logical way 


of performing hundreds of special jobs. 


FOR EXAMPLE: 


@ Sweet words about 
air from a candy maker 


At a Buffalo, New York, candy com 
pany, Schrader Air Products have been 
used to perform a complex measuring 
operation. To within one gram! Six 
Schrader double-acting cylinders are 
used to fill a bank of six more single 
acting cylinders with a_ prescribed 
amount of chocolate. When a foot valve 
is released, the chocolate is forced into 
wax figurines, exactly filling them. And 
the entire installation is even covered 
and kept at a constant temperature to 
insure the proper chocolate viscosity 

Take a look at the schematic. It 
shows the arrangement by which the 
Schrader Air Products are adapted to 
an operation which might at first seem 
far outside the limits of air use. It was 
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Schematic shows how Schrader Air 
Products are adapted for precision 
handling of liquid chocolate. 


FIRST NAME IN 


possible because some engineers put 
on their thinking caps 


e Talk about air’s 
advantages being auto- 
matic—lend an ear 


This is important to you, so don’t wan 
der off. When air is used to synchronize 
motions automatically, efficiency is al 
most sure to follow. BUT, the natural 
advantages of air multiply like rabbits 
For instance, economy is basic. In 
many cases it can make the difference 
between profit and loss. Then, safety 
margins are widened by the use of spe 
cial control techniques. Air's simplicity 
makes possible easy finger-tip and tip 
toe operation of tiring hand and foot 
movements. Fatigue? Who's tired? Pro 
duction goes up. Modern packaged con 
trol sets are so highly developed that 
most hazards of press operation are no 
longer applicable. Both hands must be 
used at once, and cannot stray into 
danger zones. Any machine using a me 
chanical clutch, shears, brakes and fric 


tion clutches can use special controls 


@ We like to be 
taken advantage of 


You can make use of Schrader's engi 
neering facilities. That's why we have 
them. Upon request, Schrader engineers 
will assist in planning for the most ef 
ficient use of air in your plant, and in 
selecting the products best suited to a 
given application. Distributors are con 
veniently located to deliver Schrader 
Products in the shortest possible time 

Write to Schrader for information 
Address A. Schrader’s Son, Division of 
Scovill Manufacturing Company, In 
corporated, 462 Vanderbilt Avenue 
Brooklyn 38, N. Y. 


THE USE OF AIR 


FOR INDUSTRIAL PRODUCTION AND CONTROI 
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Holes 


JIG GROUND wit 


hiuleanmre & 


Provide yourself with this inexpensive* in- 


strument for use on your present equip- 


ment and JIG GRIND with a guarantee. 


41ST 
year of 
Vulcan 
service. 


A seven station die from Vulcan’s contract 
Tool Room. Standard sized punches and 
buttons were used. But since forming and 
piercing operations were involved harden- 
ing of the sections was necessary followed 
by JIG GRINDING. Result: Close tolerances 
held easily and perfect progression through- 
out — another satisfied customer. 


Borrow our 
instructive 
11 minute 
movie on 


Jig Grinding. 


A five station indexing fixture from Vulcan’s contract 
Tool Room. Using a jig borer index table with the 
Vulcanaire 5 indexing holes and 35 locating and clamp- 
ing holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of individual 
parts, and of course hours of time. 


*Vulcanaire equipment pays for itself on the first job. 


Services of YOUR TOOL ROOM in Dayton 


Engineering, Processing, Designing . 
Dies 
Machines 


. Special Tools 
. Special Machines . . . Vulcamatic Transfer 
Automation . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size . . . 
Vuleanaire Grinding Heads 


Tables . 


Motorized Rotary 
Plastic Tooling . . . Vuleanaire Jig Grinders. 


VULCAN TOOL CO. 


7300 LORAIN e DAYTON 10, OHIO 


USE READER SERVICE CARD; INDICATE A-4.304-1 
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TUBE END-FORMING MACHINES 
shape and form tube ends 


fast...accurate...atless cost 


FREE— New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for... 


Beading @ Flaring @ Flanging @ Sinking 
Expanding @ Grooving @ Threading @ Reducing 
Double Lap Flaring « Double Lap Flanging 


on Tubing up te 6” Diam. 


THE VAILL ENGINEERING a 





131 E. MAIN STREET WATERBURY 20, CONN. 
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are quickly tested for runout of 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 


5 v7 
CENTER DISTANCE 
FINE PITCH 
GEAR TESTER 














Fine Pitch Precision Gears The New Model is equipped 


with adjustment of 
measuring pressure from 
4 ounces to 2 pounds 


OTHER SIZES OF GEAR 
TESTERS AVAILABLE 
UP TO 30”. 


Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


MPLETE TR MENTS 


Pitch Diameter, Spacing and 
Tooth Form Errors. 


Scale Vernier: 
.0005" Indicator Readings 





200-TE LAFAYETTE STREET @ NEW YORK 12, N.Y. = 
USE READER SERVICE CARD; INDICATE A-4-304-3 
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bide Drilling Application 


UPER DRILL 


There's @ STANDARD > 


2ally super! 


Six points of superiority — 
Result of two years’ research. 
Extensive tests indicate it’s the 
most durable and the fastest 
cutting carbide twist drill de- 
veloped to date. Feeds as high 
as 8 per minute in cast iron 
have been obtained. Stocked 
in fractional, wire and letter 


sizes for your convenience. 


NEW LOW PRICES 


Write to Dept. 328 for 
New Catalog No. 56 


| o£ i im i & 


Ge, w yy = 


Subsidiary of Van Norman Industries, Inc. 


TOOL COMPANY 


21650 Hoover Rd., Detroit 13, Michigan 5210 San Fernando Rd., Los Angeles 3, California 
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WILEY’ 


lie] Me yaeled QPiruy is) @ a y-)y-iP it} 


WORK 
SUPPORT 
BLADES 


for special application 


Willey's have pioneered in the development and ; 
Write for complete 


manufacture of carbide work support blades. Seasoned illustrated catalog 


toolmakers with ‘know-how’ build these tools for standard as and price list 


well as for. special applications. Many centerless grinding operations 
require special carbide tipped work support blades for work such as: multi 


diameter — angular —form—tapered or radius grinding 


a Sete]. eteaie). Il, lem) Ailes 3 


Willey's regrind or carbide re-tip your worn’out, chipped, broken or damaged 


els anit] +) slelsMmoliclel tM oMMelslsllilelMMelaal lacie’ Teese ligell* lil mms lars | Wi LLEY * & 


parallel. For more than 20 years Willey's customers have used 


this service, otten eh alare| the same eiislel fa taelalell CA ae SG g 2) am 4 © © L. 
ite alte Mmiil* lab Anil fom 18714 melile| 


Tehaiileh Meh aeliielelimie) Cc © ivi E A iad Ms 


you too 1340 WEST VERNOR HIGHWAY « DETROIT 1, MICHIGAN 
WOodward 1-9444 
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“A” Grade Working Gage Blocks... 


at “B” Grade Prices 
NEW D6@LL 
SHOP-ELOIKS 


ACCURACY:  * 200008" 
FINISH: 0.8 AA or better 
FLATNESS: .000004” 
PARALLELISM: .000004” 
HARDNESS: 65 Re 


. . » Superior Accuracy 
for Shop Measurements 


No shop can afford to rely on less than Bureau of 
Standards A Grade gage block accuracy to maintain 
adequate Dimensional Control by Today's Standards, 
This accuracy is possible, practical and here now, at 
a price any shop can afford, The new low priced 
DoALL Shop Blocks are guaranteed equal to Bureau 
of Standards A Grade specifications 


. Check the prices, compare the specifications with 

3 ; , any other “working” gage blocks. Nowhere else will 

s\ i) 2 you find genuine A Grade blocks priced for shop use. 

DoALL SHOP BLOCKS meet the realities of today's 

precision tolerances required right at the bench, job or 

machine. They represent DoALL’s decision to com. 

pletely discontinue manufacture of B grade blocks, as 

Set No. 860* inadequate for today’s dimensional control needs, They 

84 pieces provide working accuracies that will save you valuable 

.0001” Series— 9 Blocks .1001” thru .1009” time, effort and waste ... give better control needed 
001” Series—49 Blocks .101” thru .149” for shop measurements. 

050” Series—19 Blocks 050” thry .950” Your DoALL Store is taking orders now for the new 

1.000” Series— 4 Blocks 1.000” thru 4.000” SHOP BLOCKS. Call DoALL today. Learn more about 

Quarter tenth Series—3 Blocks .100025”, .100050” these new gage blocks that insure unprecedented work- 


-100075” ing accuracies at a price unmatched anywhere—only 


Set No. 380* DoALL offers you A Grade SHOP BLOCKS at less 
36 pieces 


.0001” Series—9 Blocks .1001” thru .1009” 
.001” Series—9 Blocks .101” thru .109” . 
.010” Series—9 Blocks .110” thru .190” nw for a 
100” Series—5 Blocks .100” thru .500” an oratory, loo 


1.000” Series—3 Blocks 1.000” 2.000” 4.000” New DoALL blocks for inspection and lab use having 
Half tenth Series—1 Block .10005” 


surface finish of 0 to 0.09 AA are made in A -- and 
* .050” of .100” steel AA grade accuracies. For ultra precision work DoALL 
+ Jao ies odes offers AAA grade accurate to one millionth of an inch, 


cost ASK FOR CATALOG. 


Your DoALL Store is head- ASK FOR D The DoALL Company 
quarters for the best in LITERATURE Des Plaines, Illinois 


measuring instruments ... call DoALL or write: 
aS - AS ed 


snor S eurvuss 
8-2) MACHINE TOOLS cocccccceccceee CUTTING TOOLS vescesesecceses INSTRUMENTS seeeeeeceeee IN STOCK 


than B Grade prices! 


Call Your DEBLL Service-Store 
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gull di r \ 
STV Pita 


Sintered Oxide 


CUTTING TOOLS 


OUTPERFORM OTHER 
CUTTING TOOLS 
TWO TO TEN TIMES! 


Deeper cuts, faster speeds, greater hourly production, 
machining the “unmachinable’”’ these are typical 
results discovered in scores of tests of STUPALOX 
versus other cutting tool materials. 

Comparative performance studies of various tools in 
production shops, under normal operating conditions, 
brought out the relative abilities of each material. In 
these tests, STUPALOX outperformed other tools 
TWO TO TEN TIMES! In many cases, the full poten- 
tialities of STUPALOX could not be realized because 
of the limitations of power, or the rigidity of the 
machines in which the tests were performed. 

As a direct result of these tests, a number of compa- 
nies have already standardized on Stupalox tools, with 
gratifying improvements in machining costs and pro- 
duction 

Stupalox tools are available in several styles and 
sizes of inserts, and in commercial quantities. We will 
be glad to send you specific information on experiences 
with Stupalox for machining a wide variety of ferrous 
and non-ferrous metals. 


HANDY PACKAGE... 
This compact plastic box 
contains ten Stupalox 


sintered oxide tool inserts 


h>* 2 


S$ 6" The CARBORUNDUM Company 
weil D BE, PENNSYLVANIA 
K 
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7htd-\s tHe Way TO 


SHORTEN SET-UP TIME 


Set-ups for tapping and reaming can be 
made in a fraction of the time usually 
required if you take one simple precaution 
--provide yourself with a Ziegler Floating 
Too! Holder 


This is because, with the Ziegler, the set 
up does not have to be made with the 
same degree of accuracy as is necessary 
when an ordinary tool holder is used 
Just come within 1/32” of center on the 
radius (or 1/16” on the diameter and 
the Ziegler automatically compensates for 
the inaccuracy 
Types to fit 
any machine 
sed for 
tapping or 
reaming 


W. M. ZIEGLER TOOL COMPANY 


13574 AUBURN DETROIT 23, MICH 


‘Dave’ FLOATING HOLDER 


for TapS and Reamers... 


Shorten set-up time from now on by al 


ways using Ziegler Floating Tool Holders! 
PROMPT DELIVERY 
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BANTAM 
BULLY 


Delivers 0 to 13,000 
Controllable Blows Per Minute 


Weighs only 20 oz. Measures Just 6” Long. 
Bantam Bully Air Hammer has Superior’s exclusive 
metering trigger —delivers anywhere from O to 13,000 
completely controllable blows per minute. Uses only 
6.5 cu. feet of air per minute at 90 P.S.I. 


24 DIFFERENT TOOLS FOR 
© Chiselng 
®@ Peening 


Routing 

Caulking 

Pin and Key Driving 
Stor Drilling 

Fender & Body Work 
Cleaning Molds 


®@ Tamping 
@ Sheet Metal Cutting 
®@ Paint Scaling 


NEW HANDY SLIP CHUCK 


Tools are positively locked, snap in or out 
easily; can be locked in 8 different positions 


Write Dept. T-4 


SUPERIOR PNEUMATIC & MANUFACTURING, INC. 


4758 Warner Road Cleveland 25, Ohio 
USE READER SERVICE CARD: INDICATE A-4-308.3 
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END MILLS ARE OUR BUSINESS .. . 
NOT A SIDELINE 


TO BEST SERVE YOUR NEEDS 


For over twenty years our designing and manufacturing abilities have been 
devoted to producing highest quality end mills. Because end mills are our busi- 
ness, we realize that universal acceptance of our product is obtained and main- 


tained by continuously supplying the best end mills available. 


Putnam manufactures and stocks over 1400 standard types and sizes of end 
mills. Thus, you can quickly and economically select the exact size and type to 


best meet your needs. 


Putnam Distributors from Coast-to-Coast carry large stocks of 
standard end mills. Contact your neighbor, the local Putnam 
Distributor, he will recommend the best end mill for specific jobs, 
give you personalized service, and quickly supply your needs 


with the finest end mills obtainable. 


2981 CHARLEVOIX AVENUE - DETROIT 7, MICHIGAN 
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There is a Verson Press 
, 

© that belongs in your shop! 


VeFSON 


Standard Verson No. 7' upright open back 


press with automatic roll feed and straightener 


Standard Verson Model 1062 Press Brake 


This and Model 16-48 are both available Versatile 


Efficient Verson son O.B. I. Models 


Verson | Press Brakes Liberal slide and bed area, stroke length and depth 


of throat make Verson O.B.1.’s ideal for a wide 
variety of jobs in shops of all types. Combining 
There is a Verson Press Brake to meet every re big press standards of design, construction and 
quirement for forming, bending, coping, notching operation, Verson O.B.1.’s provide the accuracy 
or punching. Starting at 15 tons capacity, six and overall production economy normally associ- 
basic lines are available—Standards, Juniors, In ated only with large, costly machines 
termediates, 300 Series, Majors and Hydraulics. Six Verson O.B.1. models range in capacity from 
All represent the ultimate in press design and are 90 to 250 tons. Verson engineers will be pleased 
built to the highest standards for strength, rigid to assist you in selecting an O.B.1. to meet your 
ity, endurance, accuracy and power. shop requirements. 
Verson Press Brakes’ many exclusive features 
mean help to your shop in producing more of Verson Allsteel Press Company manufactures virtually every 


better products at lower cost. Write today and type of press. With this background we can recommend the 


sk a Verson engineer “e ’ : . 
1 Verson engineer to recommend the model type Verson press that will best meet your needs. Write today 


best suited to your operation 
outlining your requirements. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


Verson | VERSON ALLSTEEL PRESS CO. 


™ 9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS © 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


Ty ce | 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES » TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
im one operation 
READY FOR GEAR CUTTING? 








--eif can be done on the 

















= 














Ligussen, |B fousroox « |B fenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 


April 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-3 








BEST VALUES in U.S.A. 
STARRETT 


RADIAL DRILLS 


Outstanding New Machinery at low cost! 


BUYS ANY MACHINE 


Upon Termination of 
3 Year Rental Plan 


$1. 





HOMMEL—-CPSM—Optical 


Sizes 
2'4' to 6 


$1785. to $6985 











Model P 31/46 


$8,890. $12,990. 


Model PS-34/61 


Protile Grinder OVERBECK—-EXTERNAL and 


INTERNAL PRECISION GRINDERS 


Swing from 12° 
to 67" available 
Sliding bed gap lathe 





INC. 


WA 5-8300 


Los Angeles, Calif 


AARON MACHINERY CO., 


DEPT. Y. . 45 CROSBY ST., N.Y. 12 . 
Branches at: Buttalo, N.Y Mineola, N.Y 





Liberal 


Terms 








$3195.00 
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TAPPING TROUBLES? 


- Royco Taps are 


ground entirely between centers 
using precise machines and tool- 
ing. High quality is not sacrificed 
for mass production methods. 


Royco Precision Ground 
Taps are engineered 
for your particular job 


Royco stocks a large supply of 
special taps ready for immediate 
delivery plus a complete line of 
standard taps and thread gages. 
All types are ground — including 
acme, square thread, buttress etc. 











Send for catalog today 


yco) Service Will Sove You Money 





Royco Tap & Tool Corp. 
PHONE 2210 


BOX 26886 NORTH BRANCH, MICH 











USE READER SERVICE CARD: INDICATE A-4-312-2 


. . . {0 gage precision 
holes to fractions 

of .0001” IN VOLUME 
“anywhere, any time, 
by anybody” 


Are you 
prepared 


Shift Comtorplug around 
anywhere: machine, bench, 
laboratory, on a minute's notice 
Anybody can use it with 
precision, because of built-in 
positive accuracy. No wires, no 
air hose, no heavy base, no 
electronic gear. Same amplifier 
head fits all size plugs: 44" to 
10” dia. Fixed reading — not 
passing — shows ACTUAL SI!ZI 
front or back taper, ovality, et 


PRECISION 
INTERNAL 
GAGE 
Sizesfrom 
“% ‘ to10” 
and larger 


COMTORPLUG 


Used by the thousands in jet propulsion, 
aircraft, automotive, Reneelnetl appliance 
and other volume-precision applications 
INVESTIGATE! 

COMTOR CoO. 


69 Farwell St., Waltham 54, Mass. 


—— ~~ - 


Request New Bulletin 50 # 
USE READER SERVICE CARD: INDICATE A-4-312-3 
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American Metal Treatment Co. 
Elizabeth, New Jersey 


Anderson Steel Treating Co. 
Detroit, Michigan 

6. & W. Precision Heat Treating Co. 
Kitchener, Ontario, Canada 

Benedict-Miller, Inc. 
Lyndhurst, New Jersey 

Bennett Heat Treating Co., Inc. 
Newark 3, New Jersey 

Commercial Metal Treating, inc. 
Bridgeport, Conn, 

Cook Heat Treating Co. of Texas 
Houston tt, Texas 

The Dayton Forging & Heat Treating Co. 
Dayton 4, Ohio 

Dominy Heat Treating Corp. 
Oalias, Texas 


Drever Company 
Philadeiphia 63, Pennsylvania 


...which ONLY the 
Commercial Heat Treater 
can provide 


Today’s modern commercial heat treating plant 
might well be described as a “department store” 
for metal treating services. For under one roof are 
offered you not only the full range of heat treating 
equipment for all types of processes... but... of 
still greater importance, the manpower skills of the 
management and technicians of those supervising 
and performing your jobs. Service is their keynote. 


Whatever your needs .. 


. whenever you need it... 


® CONSULT YOUR 
COMMERCIAL HEAT TREATER! 


Greenman Steel Treating Company 
Worcester 5, Massachusetts 
fred Heinzeiman & Sons 
New York (2, New York 
Alfred Heller Heat Treating Co. 
New York 38, New York 
Noltywood Heat Treating Co. 
os Angeles 38, California 
t-R Heat pressing Company 
Newark, New jersey 
The Lakeside Steel Improvement Ce. 
Cleveland (4, Ohie 
Metallurgical, Inc. 
Minneapolis 14, Minnesota 
Metallurgical, inc. 
Kansas City 6, Missourt 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Metlab Com 
Phitadetphia 16, Pennsylvania 


New Eagtend Metallurgical Corp. 
South Boston 27, Massachusetts 

Pavie Products Company 
St. Lowis (0, Missourt 

Pittsburgh Commercial Heat Treating Ce. 
Pitteburgh |, Pennsylvania 

The Queen City Steel Treating Ce. 
Cincinnati 25, Onie 

4. W. Rex Com y 
Lansdale, Pennsyivania 

Stanley P. Rockwell Com y 
Hartiord 12, Connection 

C. U. Scott & Sen, Inc, 
(Staintess Steels) 
Rock tstand, tilinels 

Stenderd Steel Treating Ce. 
Detroit 10, Michigan 

Syracuse Hagt Treating Corp. 
Syracuse, Now York 


Winten Heet Treat Company 
Gtoveland 16, prt 
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“do-it-themselves at Black and Decker 


Just three Bliss High Production Presses produce the 
millions of motor laminations Black and Decker uses in 
it comple te line of more than 150 port ible powel tools! 

Running inl the upper peed rape, sometimes at well 
above 250 strokes per minute, through two shifts a day— 
and occasionally three. And they've been doing it for a 
long time now with no problems 

Of course, H-P presses 


cast Mechanite frame * Square gibbing « Automatic lubri- 


are built for speed. Extra heavy 
cation * Variable speed drive * Special air friction clutch 


* Counterbalanced crankshaft. Every feature has been 


espec ially designed to maintain precision at top speeds. 


BLISS 


SINCE 1857 


That adds up to top production rates, longer die life. 

Another plus, users tell us, is the wide open die area 
that makes quick set-up and changeover possible. In fact, 
the fast set-up makes short-run work practical with Bliss 
H-P Presses. And the room under the press is a handy 
place to run chutes or store tote boxes. 

If production of short-siroke stamped paris is your 
problem, long run or short, you'll want to learn more 
about Bliss H-P presses. Our recenth¥\reviséd $2-page 
catalog No. 27-C describes the entire, line and gives 
examples of the wide range of work You can aeeomplish 
with these presses. Why not write fof a copy today. 


is more than a name...it’s a guarantee 


U. S. Plants in Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; 
Midland and Pittsburgh, Pa.; San Jose, California; Branch Offices in Boston, Burbank, Chicago, 
Cleveland, Dayton, Detroit, indianapolis, New Haven, New York, Philadelphia, Rochester, 
San Jose, Salem, Toledo, Washington, D. C.; and Toronto, Ontario, Canada; E. W. Bliss 


(England) itd., Derby; E. W. Bliss Co. (Paris), France. Other representatives throughout the world, 


E. W. BLISS COMPANY, CANTON, OHIO - Presses, Rolling Mills, Rolls, Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-314 
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CENTERS 


GUARANTEED TO MATCH, OR EXCEED, 


The key to the ultra accuracy of 
each Ideal Live Center lies in the 
use of finest precision machined 
ball and/or roller bearings. Cap 
is sealed to keep grease in, dirt 
out. All parte are hardened and 
precision ground for max- 
imum performance and accuracy 
in lathe use. 


April 1957 


Requirements vary from job to job, 
plant to plant. That’s why Ideal makes 
and stocks over 40 different live center 
styles and sizes. No matter what your 
job may be, Ideal has a center to fill 
your needs exactly. In those rare cases 
where a “standard” unit won’t do, we'll 
tailor “specials” to your specifica- 
tions. In 99 out of 100 cases Ideal’s 


A COMPLETE LINE > FOR EVERY 
UNIVERSAL 
Super a. 


IDEAL INDUSTRIES, 


MULTI DUTY 
General duty, 
accurate model 


“*CRITICAL’’ JOB SPECIFICATIONS 


Gold Band Live Centers will deliver 
custom quality performance at pro- 
duction prices. 


Ideal Live Centers are stocked by 
leading industrial distributors. Look 
for the one in your area, or, write di- 
rectly to us. In either case, you're as- 
sured prompt service and satisfaction. 


NEED... SPECIALS TOO! 


HEAVY DUTY ( 
For extre 
rugged 
operations 


PIPE POINT 


For cylin- 


4152-D Park Avenue, Reena it 


Nome 
Company 
Address 


Complete catelog date 
& specifications, todey! 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-4-315 




















Wen you fasten the template on a New Britain +6F+ you lock 
in every dimension of the piece. The complex settings necessary 
in gang tooling setups simply don’t exist. You change the tool 
in the time it takes to loosen one set screw. The New Britain 
Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. 


r 


New Britain +GF+ Copying Lathe 





Look to Lindberg for 


For sintering furnaces, just as in all types of 
industrial heating equipment, you can depend 
on Lindberg’s ability to supply exactly the 
right equipment for your needs. Here are 
some typical Lindberg sintering furnaces: 


This Hand Pusher Batch Type Furnace 


is used for small production lots and ex- 
perimental sintering. It is an all-purpose 
unit for operation from 1300°F to 2500°F. 
Made in various sizes for sintering from 
25 to 300 pounds per hour. 


This Mesh Belt Continuous Type Furnace 


is a popular sintering furnace for small 
light parts in copper, bronze, brass or 
steel with a temperature range from 
1300°F.. to 2100°F. It can be used for 
low temperature silver brazing, bright 
annealing, as well as sintering of pow- 
der metals. Production ranges up to 
500 pounds per hour. 


This Roller Hearth Continuous Type Furnace 


is especially designed to handle heav- 
ier loads up to 2200 pounds per hour. 
It has an effective temperature range 
from 1300°F. to 2100°F. It can be used 
for bright annealing, low temperature 
silver brazing as well as sintering of 
powder metals. 


Atmosphere Generators 


To obtain the best work from any sintering 
furnaces, the proper atmosphere is required. 
The atmosphere generators described here 
provide the proper atmospheres recom- 
mended for use with Lindberg Sintering 
Furnaces. 


If you have a sintering or brazing problem 
why not talk it over with Lindberg. Just get 


in touch with your nearest Lindberg Field 
Representative or write us direct. 


LINDBERG ENGINEERING COMPANY 


Los Angeles Plant: 11937 S. Regentview Ave.,at Downey, Cal. 
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STONE cut-off machines 
do a better job 


MODEL 
M-35A 


SWIVEL 
HEAD 


12” or 14” Cut-Off Machine 


CAPACITY: Ferrous, %” 
2%” Structurals 
Extrusions 

MODEL M-35A is equipped with a quickly adjustable posi- 
tive-locking swivel head for 
direction 


Solids, 2%” Standard Pipe and 
Non-Ferrous, 2%” Solids, 3” Tubing and 


cutting up to 45° in either 
providing superior operation at a lower original 
cost than any other comparable machine. Positive geared- 
in-head drive delivers all of its power to cutting wheel. The 
machine is designed and built to give you long, trouble 
free service under the most the pit thes Adaptable 
for wet cutting 

MODEL M-358 ( 12” or 14” Cut-Off Machine) has same ca- 
pacity as Model M-35A. Straight edges adjustable for 90 
or 45° cutting. Adaptable for wet cutting 

MODEL M-35 (12” Cut-Off Machine) for 90° cutting has 
same capacity as Model M-35A 


Power stroke of cutting head and other optional equipment 
available for all of above. All three machines cut at a rate 


of less than 4 seconds per square inch, leaving a mill-like 
finish 


Stone Machines are represented 
in every major industry through- 


Hons, op 
for specifica “~ out the world 


at on 
ional eqvipme 


' 
write to 


costs 


31 Fayette Street 
N.Y 


STONE MACHINERY CO., INC. 


Manlius 


USE READER SERVICE CARD, INDICATE A.4-318.-! 


10 


. ae. n E ‘@ 
20” Shaper type Columbia 500 has 25” traverse capacity. 
For precision and high production. 
8 Variable speeds. 
Tool heed automatically feeds in vertical direction. 
Automatic pre-selected shut-off. 2,680.00 
Write for descriptive literature. $2, 


olumblia 
U Corp. 


DRIVE LONG ISLAND CITY N 
USE READER SERVICE CARD; INDICATE A-4-318-2 


35 44th 








New-Field 


UNIVERSAL 
FLY CUTTER 


Makes 4-6 cuts in one 
operation! 


Sthaddlg mailing Uses standard bits! 


New-Field cutter 


tM 


These are 


@ — oo ot 
t pasadhir 
wha a Teo rite 
Oeteorea! Fly Cotter 


No need now for special cutters for many 
types of milling if you use the New-Field 
One New-Field cutter 
using any type of high speed steel or carbide 
bits makes multiple cuts in one operation. 
Standard easily reground or re- 
placed when needed for other work. Down 


Universal Fly Cutter 


bits are 


time 6 cut to minimum 


New-Field Cutters fit 
on horizontal or vertical mills or drill presses, 


all standard arbors 


turn to any required speed, have adjustable 
bits to permit slots of any shape from 3/16” 
to 2” for fly cutting. Available in 4°, 6”, 8” 
and 10” sizes, also 6” and 8” heavy duty size 
designed especially for Shell End Mill Ar 
bors. Write today for details on this versa- 
tile, money-saving tool! 


TERRITORIES OPEN 
FOR REPRESENTATION 


cooly a tow 


NEW-FIELD MACHINED PARTS CO. 


210 W. 7th St., Los Angeles 14, Calif. 
USE READER SERVICE CARD: INDICATE A-4-318-3 
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R-J automatic needle bearing assembly machine. 
Rated capacity: 900 assemblies per hour. 
CASE HISTORY 


The assembly shown is used in the cross-arm 


bearings for automotive universal joints. MACHINE NO. 1237 


REHNBERG-JACOBSON 


NEEDLES 


RUBBER 
GROMMET ASSEMBLY 


DEVELOPS, PRODUCES, AND DELIVERS ON TIME 


REQUIRED: 


1. A sure way to feed and load 21,000 needles per hour, 
093 dia. x .416 long. 


PRODUCTION and DELIVERY 2. Areliable mechanism for properly handling and press- 
SCHEDULE ing in place a soft “rubber” grommet. 


3. Both cup and grommet to be oriented from their 
hoppers into their feeder chutes, with safety sensors to 
catch any defective parts that chance to get past orienters, 


Order Placed 

Required Delivery...... 
Engineering Completed... 
Machining Completed. . . -~ 4. A film of lubricating grease to go into the assembly 
Sub-assemblies Completed jafees before the grommet is pressed on. 

Final Assembly Completed 

Final Testing Completed va R-J ACTION: 


ENED CEGTE MENS. « « The R-J team did its part by developing, producing,and 


delivering the machines eight weeks ahead of schedule, 
as shown by the dates at the left. 


For prompt, efficient solution of your production problems, 
write, wire or phone Irving G. Jacobson, Sales Manager. 


Telephone: Rockford, 8-2461. 


DESIGNING ENGINEERS, MANUFACTURERS, 
AND PRODUCTION CONSULTANTS 
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P. R. Mallory & Co., inc. reports 
on 6 Smith & Mills Shapers 


This Indianapolis manufacturer, operating the six 
Smith & Mills shapers that established the 67,000-hr 
record of free has this to say 
“Smith & Mills shapers hold very close tolerances 


offer versatility, speed, ease of operation and quick 


trouble service 


changeability 


Compare Smith & Mills with any other shaper for 
versatility, speed, cutting power and precision per 
Compare and you I buy Smith & Mills 


hd $4 $4 
oo 


formance 

famous for high quality shapers since 
Write or wire for prices, deliveries, repair parts or 

field service Smith & Mills Shaper Div Nebel 

Mac hine Tool ( orp 3411 B ( entral Parkway Cin 

cinnati 25, Ohio 

INDICATE A-4-323 





SCREW MACHINE OPERATORS 


@ To avoid 
galling and scratching caused by ordinary pusher 
pads, get the pusher pad that works “like magic”... 
practically wear proof and relatively inexpensive 
...Balas Solid Carbide Pusher Pads for Model “A” 
Master Pushers! Investigate their exclusive advan- 
tages by writing for literature and prices today! 


COLLET MANUFACTURING co. / CLEVELAND i, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-324 The Tool Engineer 











EX-CELL-O BUSHINGS LAST TWICE AS LONG 


Customer’s test proves there IS a difference in bushings 


Recently one of the world's largest manufacturers of 
heavy equipment proved beyond doubt Ex-Cell-O 
Bushings last twice as long as the other bushings 
tested. That's good news for all users of bushings! 
After drilling 16,300 holes, leading bushing brands 
were measured. Wear on other makes of bushings 
averaged .0039’—ready for scrap—but wear in 
Ex-Cell-O Bushings averaged only .0017". 

The reasons forthis outstanding showing: (1) Ex-Cell-O 
Bushings are made of high chrome, high carbon oil- 
hardening bearing steel, (2) automatic atmosphere- 


controlled heat treating for uniform hardness, (3) 
precision grinding inside and out, (4) head type 
bushings and liners are ground under the head for 
perfect seating. 

These bushings take the toughest production runs 
in stride. Make your own test—see and compare 
Ex-Cell-O. 

Call your Ex-Cell-O Representative or write Ex-Cell-O, 
Detroit, for the high quality bushings used by major 
companies all over the world. You'll get ‘‘same day” 
shipment. 


EX-CELL-O 


EX:CHIL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


FOR 
PRECISION 


MANUFACTURERS OF PRECISION 


TOOLS * GRINDING SPINDLES * CUTTING TOOLS 


MACHINE 


RAILROAD PINS AND BUSHINGS * DRILL JIG 


BUSHINGS * AIRCRAFT AND MISCELLANEOUS 


PRODUCTION PARTS * DAIRY EQUIPMENT 





of Single and Multiple Spindle 
Bar and Chucking Automatics 








Since building the first successful multiple 
spindle automatic lathe in 1893, the 
energy and resources of the National 
Acme Co. have been directed toward the 
constant improvement and engineering 


to maturity of these “Master Tools of 





Industry”. How well we have succeeded 


is gauged not alone by the fact that more 


MACHINERY DIVISION: (1) Bor Automatics—4, 6 and 8 spindle ashen hose dhe MADOITD asmnenies 

models —22 sizes, in capacities from sc" to 744". (2) Single Spindle automatics bear the co a 4 
Automatics—Bor Type—4 sizes, in capacities from 34 to 6”; but also by the fact that every automatic 
poe he al sem enh carey den 5% te yy var bar and chucking machine built today 


employs the basic principles first perfected 
in the National Acme prototype. 

Other National Acme “Firsts” include 
pioneering circular cutter threading 
tools to enable mass production thread 
cutting, introducing self-opening thread 
THREADING TOOLS DIVISION: (4) Vers-o-Tool Self-Opening Die rolling heads, and building heavy-duty 
ay es ey «flea eden tenes tien switches, solenoids and other electrical 
Heads—capacities from is" to 2”. components— "Built As A Machine Tool 
Builder Would Build Them”. 











ELECTRICAL MANUFACTURING DIVISION: (7) Namco 
GOLD-N-RING—Heavy-duty, oil, water and dust-tight 
Control Station Switch. (8) Heavy-duty Push Button Switch. 
(9) Snap-lock Limit Switch. (10) “Herd-Metal Weid” 
Selencid—push or pull to 25 pounds. 














